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Mr. Jim Marshall, P.E. v :;_ -
Senior Engl_neer ' — = =
Water Quality Control Engineer = g :fi“ .
California Water Quality Control Board < ;
Central Valley Division it

11020 Sun Center Drive, #200
Rancho Cordova, CA 95870-6114

Subject: City of Turlock Independent Mixing Zone Study for Disinfection
Byproducts and Nitrate, NPDES NO. CA0078948

Dear Mr. Marshall:

The Central Valley Regional Water Quality Control Board (Regional Board) recently postponed
proceedings to adopt the January/February 2009 tentative order (TO) version of the NPDES permit for the
City of Turlock (City) Water Quality Control Facility’s (WQCF) existing discharge to the Harding Drain
and proposed discharge to the San Joaquin River. The City’s understanding was that Regional Board stafl
were awaiting the State Water Resources Control Board’s (State Board) decision on the City of Tracy
permit renewal appeal. Specifically, the issue of the required mixing zone studies was of retevance to the
City’s NPDES permit renewal. The City of Tracy remand order was adopted on May 19, 2009, and the
City of Turlock understands that Regional Board staff will soon re-initiate the NPDES permit renewal
proceedings for the WQCF.
The enclosed mixing zone study, independently prepared by Larry Walker Associates for the Cilty,
satisfies the mixing zone study requirements of the State Implementation Plan (SIP) to allow a mixing
zone and dilution credit in developing water quality based effluent limitations for nitrate and human
health (carcinogen-based) constituents. The study is also consistent with the State Board's order on the
City of Tracy matter.
The City also conducted upstream San Joaquin River sampling with lower reporting limitations for nitrate
and the disinfection byproduct constituents. These data establish the available assimilative capacity of the
River.
The City requests additional amendments to the existing TO to (1) incorporate the recommendations of
the enclosed mixing zone study and (2) recalculate effluent limitations consistent with the enclosed report.
Please let me know if you need any additional information or have questions or comments.

Dan Madden
Municipal Services Director
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Mixing Zone Study and Effluent Limitation Recalculation

ce:
Michael Cooke, City of Turlock

John Steven Wilson, City of Turlock
Nicole Granquist, Downey Brand

Brian Laurenson, Larry Walker Associates
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TECHNICAL
MEMORANDUM s

ASSOCIATES

. Laura Foglia, Ph.D.
) )
DATE: June 16, 2009 : Brian M. Laurenson, P.E.

TO: Dan Madden, City of Turlock 707 4th Street
Suite 200

Michael Cooke, City of Turlock Davis, CA 95616

John Steven Wilson, City of Turlock 330.753.6400 ext.230
530.753.7030 fax

. Luural i lwa.com
CC: Nicole Granquist, Downey Brand BrianL s hwa.cont
SUBJECT: CITY OF TURLOCK WATER QUALITY CONTROL FACILITY -SAN
JOAQUIN RIVER DISCHARGE MIXING ZONE STUDY AND REQUESTED
AMENDMENT TO TENTATIVE ORDER, NPDES NO CA0078948

Introduction

In January 2009, the Central Valley Regional Water Quality Control Board (Regional Board)
issued a revised tentative order (TO) for the City of Turlock Water Quality Control Facility’s
(WQCEF) existing discharge to the Harding Drain, and the proposed discharge to the San Joaquin
River. The TO considered San Joaquin River discharge dilution for proposed effluent limitations
to implement the long-term human health California Toxics Rule (CTR) water quality criteria for
disinfection byproducts (carbon tetrachloride, chlorodibromomethane and
dichlorobromomethane), but did not authorize dilution for the proposed effluent limitation for
nitrate implementing the chemical constituents water quality objective, protective of municipal
drinking water supplies. The Regional Board suspended TO adoption proceedings until the State
Water Resources Control Board (State Board) issued a ruling on the City of Tracy NPDES
permit appeal, which involves issues relevant to the City of Turlock’s permit renewal. The State
Board issued its final ruling on May 19, 2009. The City of Turlock expects Regional Board staff
to re-initiate the NPDES permit renewal proceedings for the WQCF shortly.

In the interim, the City of Turlock contracted Larry Walker Associates (LWA) to perform an
evaluation to determine: 1) the point of complete mixing downstream of the City’s proposed
discharge, 2) the dilution ratio at a “near-field” downstream location at the edge of a mixing zone
for nitrate, and 3) the distance downstream to reach a dilution ratio equivalent or sufficient to
authorize the requested protective performance based nitrate effluent limitation (D=1.8).
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This mixing zone study report satisfies the mixing zone allowance requirements of the State
Implementation Plan' (SIP) for long-term human health constituents, such as disinfection
byproducts (carbon tetrachloride, chlorodibromomethane and dichlorobromomethane) and is
consistent with the Basin Plan’s protection of municipal water supplies, including nitrate,
Because the proposed discharge outfall is not yet constructed, this mixing zone study does not
include field verification of the modeled conditions.

STATE IMPLEMENTATION PLAN INCOMPLETE MIXING REQUIREMENTS

To consider dilution for discharges with “incomplete” mixing, the SIP requires the discharger to
complete an “independent mixing zone study” that demonstrates the mixing zone does nof.

|. compromise the integrity of the entire water body;

2. cause acutely toxic conditions to aquatic life passing through the mixing zone,
3. restrict the passage of aquatic life;
4

adversely impact biologically sensitive or critical habitats, including, but not limited to,
habitat of species listed under federal or state endangered species laws;

produce undesirable or nuisance aquatic life;
result in floating debris, oil, or scum;
produce objectionable color, odor, taste, or turbidity;

cause objectionable bottom deposits;

A Ry

cause nuisance;
10. dominate the receiving water body or overlap a mixing zone from different outfalls; or

11. be allowed at or near any drinking water intake. A mixing zone is not a source of drinking
water. To the extent of any conflict between this determination and the Sources of Drinking
Water Policy (SWRCB Resolution No. 88-63), this determination supersedes the provisions
of that policy.

Furthermore, the SIP specifies “The application for the permit shall include, to the extent
feasible, the information needed by the Regional Board to make a determination on allowing a
mixing zone, including the calculations for deriving the appropriate receiving water and effluent
flows, and/or the results of a mixing zone study.” Specifically, the State Board requested in the
City of Tracy remand order” that according to the SIP, the mixing zone shall 1} be as small as
practicable and 2) not dominate the receiving water body. The State Board interprets the SIP to
also require that a permit “identify the mixing zone boundaries.”

! State Water Resources Control Board, “Policy for Implementation of Toxics Standards for Inland Surface Waters,
Enclosed Bays, and Estuaries of California” (Californin Environmental Protection Agency, 2005)

2 giate Water Resources Contrel Board, “Order WQ 2009-0003 (City of Tracy)” (State of California)
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LONG TERM HUMAN HEALTH MIXING ZONE

CTR drinking water based human health water quality criteria apply to water bodies with an
existing or potential “municipal water supply” beneficial use (MUN). In the Basin Plan, the
Regional Board has identified MUN as a potential beneficial use of the San Joaquin River reach
to which the City discharges. The CTR human health water quality criteria are calculated as a
one-in-a-million cancer risk increase for 70 years of daily exposure. Fish/organism consumption
is not a significant pathway for volatile organic constituent exposure as they have low
bioconcentration factors as evident by the significantly higher “organism only” CTR human
health water quality criteria, The mixing zone is sized as the distance to complete mixing in
order to maximize available dilution. Because of the long-term and limited exposure pathway,
longer mixing zones can be acceptable.

NITRATE MIXING ZONE

The Basin Plan’s chemical constituents water quality objective incorporates by reference
maximum contaminant levels (MCLs) adopted by the Department of Public Health (DPH) in
Title 22 of the California Code of Regulations to protect existing or potential MUN beneficial
uses, including Table 64431-A set forth in Title 22 for inorganic constituents. The Basin Plan
does not specify an averaging period for compliance (DPH recommends annual compliance
periods), however, the effluent limitation can be expressed as a monthly average based on
protection of infants from short-term consumption exposure, and mixing zones should be small
enough to be tailored to protecting this population.

The calculated water quality based effluent limitation in the TO, without consideration of
dilution, is lower than the requested achievable performance-based effluent limitation. With
consideration of full dilution technically supportable, the calculated effluent limitation would
exceed the requested performance-based effluent limitation. Based on a review of historical
effluent nitrate concentration, the requested performance-based effluent limitation is more
protective than the water quality based effluent limitation that uses dilution (D) greater than 1.8.
An effluent limitation for nitrate based on historical performance would ensure that the nitrate
discharge concentration does not increase.

Methods

LWA prepared and ran the Cornell Mixing Zone Expert System (CORMIX) to simulate the
proposed discharge plume’s hydraulic interaction with the San Joaquin River. LWA examined
the most critical hydraulic conditions based on SIP guidance (SIP, Table 3). LWA developed
primary ‘base scenario’ hydraulic conditions (effluent and river flows to calculate dilution ratios)
for both the Basin Plan nitrate and the CTR human health mixing zones (model scenarios No. 1
and No. 2, respectively). LWA also considered six ‘secondary’ river and discharge hydraulic
conditions to check other potentially critical dilution conditions. LWA ran the model to
determine the following outcomes:

1. distance downstream to complete mixing under SIP-specified long-term human health
hydraulic conditions

!\J

distance downstream to a dilution of D=1.8 (S=2.8) where a calculated performance based
nitrate effluent limitation is more protective than the water quality based effluent limitation
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3. dilution (D) at the downstream monitoring location 400 meters from the proposed outfall

LWA selected a location 400 meters downstream because it coincides with the downstream
monitoring location where the City will collect future data as part of the expected permit
requirements and is within the immediate area of the discharge adjacent to City property.
Because the discharge outfall is not yet constructed, WA also tested the sensitivity of the
discharge spillway hydraulics.

HYDRAULIC CONDITIONS

The SIP specifies that the dilution ratio for CTR human health criteria is the harmonic mean
receiving water flow to the long-term arithmetic mean effluent flow during period of discharge.
The maximum permitted flow (31 cfs) was used as the long term average as a conservative
estimate, although the City currently discharges significantly less (average daily = 17.7 cfs).
LWA modeled this hydraulic scenario for carbon tetrachloride, chlorodibromomethane and
dichlorobromomethane assuming these volatile constituents were conservative.

The Basin Plan water quality objective for nitrate warrants a shorter exposure period than the
CTR human health water quality criteria. However, the SIP does not specify alternate dilution
calculation methods for this purpose. Based on typical nitrate drinking water objective
compliance monitoring frequency (quarterly to annually), it is protective to base nitrate dilution
on a critical condition such as the lowest monthly average daily receiving water and effluent
flows, A “30Q10” flow is used as the lowest 30 day average daily flow in a ten year period.

LWA calculated the harmonic mean, 30Q10, and 7Q10 using USEPA’s DFLOW software with
San Joaquin River at Newman daily flow data from 1980 through 2008. LWA previously
provided the flow data used to the Regional Board as an electronic file.?

LWA used the base scenario input conditions to conservatively estimate the resultant
downstream dilution at the edge of the potential mixing zones. Additionally, LWA considered
other flow conditions to quantify the sensitivity of these assumptions, The base scenario
hydraulic conditions are specified in Table 1, and the secondary (sensitivity) scenarios are
specified in Table 2.

Table 1. Modeled Hydraulic Conditions: Base Scenarios

Model Effluent Effluent Flow Basis San Joaquin San Joaquin River
Scenario No. Flow (cfs} River Flow (cfs) Flow Basis

1 31 Maximum Permitted 180 30Q10

2 3 Maximum Permitted 617 Harmanic Mean

* Laurenson, Brian, LWA, Email communication to James Marshall, CYRWQCB, December 1, 2008.
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Table 2. Modeled Hydraulic Conditions: Secondary Scenarios

Model Effluent Effluent Flow Basis San Joaquin San Joaquin River
Scenario No. Flow (cfs) River Flow (cfs) Flow Basis

3 31 Maximum Permitted 157 7Q10

4 31 Maximum Permitted 15,000 High river flow

5 17.7 Long-term average 817 Harmonic Mean

6 17.7 Long-term average 157 7Q10

7 17.7 Long-term average 180 30Q10

8 17.7 Long-term average 15,000 High river flow
CORMIX

CORMIX is a software system for the analysis, prediction and design of aqueous pollutant
discharges into water bodies. CORMIX is a collection of subprograms that model the different
“regimes” of fluid dynamics from the near-field mixing that is a physical interaction to far-field
dispersion. The river cross section geometry, discharge structure geometry, river and effluent
flow rate and velocity, and constituent concentrations are used by the “expert system” section of
CORMIX to evaluate the most appropriate subprogram for a particular point within a system.
The major computational effort and development emphasis is on the initial, near-field mixing
zone. USEPA approved CORMIX for use in mixing zone determinations, and CORMIX has
been used in many Regional Board-approved mixing zone applications. Receiving water and
discharge data are required to model the effluent mixing. CORMIX can model side channel
discharges and diffuser outfalls into river receiving waters. Graphical results of various projects
are posted on the CORMIX website (www.cormix.org}, (USEPA, 1996).

The research and development supporting CORMIX has focused on the expert system to select
model coefficients internally, transparent to the user. Using CORMIX successfully revolves
around developing geometrical representations of the riverbed and discharge, along with and
river staging relationships. The accuracy of the CORMIX calculations in estimating specific site
data is directly tied to how well the geometry and flows have been characterized {Doneker and
Jirka, 2002), Data from the mixing zone study may be used to define the proper schematizations
for the CORMIX model to represent the conditions specific to the WQCF effluent and the San
Joaquin River.

CORMIX is a steady state model. Because mixing processes occur on the order of minutes, so
long as flow rates may be considered constant over several minutes, the steady state model is
adequate.

MODEL INPUTS AND ASSUMPTIONS

CORMIX requires that the cross section of the ambient water body be described by an equivalent
rectangular channel. Furthermore, that channel is assumed to be uniform in the downstream
direction; the actual water body “mean” flow may be non-uniform or meandering. The process of
describing a receiving water body’s geometry with a rectangular cross-section is known as
schematization (USEPA 1996). However, because cross section bathymetry was not available for
the analysis, LWA estimated the cross section geometry using aerial photo width measurements
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and the observed flow rates and velocity for one day. The boundaries developed by the
schematization process are representations of boundaries the discharge flow is likely to contact.

Ambient River Conditions

LWA developed the schematized cross section to best preserve the available dilution volume and
average water velocity. The depth of the cross section represents the local water depth
surrounding the discharge.

LWA calculated depth for a schematized cross section in the proximity of the location of the
discharge outlet for the 7Q10 flow, 157 cfs, for the 30Q10, 180 cfs, and for the harmonic flow,
617 cfs, City field staff measured the river flow velocity (1.89 ft/s) for a flow of 545 cfs. The
river width is approximately 30.5 meters (100 feet).

Manning’s equation (eq. 1) has been used to predict the depth for a given design flow (subscript
2 in eq. 1), when the depth is known for a certain flow condition (subscript 1 in eq. 1):

=7

EYE]
4,
HA, =HA1lQ ] N
- 4
where HA is the mean ambient depth and QA is the ambient river flow.
The measured and calculated river depths at discharge outlet are presented in Table 3:

Table 3. River Depths Calculated for a Given Flow with Manning’s Equation at the
Discharge Outlet Location.

River Flow {cfs) River Depth (feet) Calculation Method
545 2.88 Measured

157 {(7Q10) 1.74 Calculated

180 {30Q10) 1.86 Calculated

617 (harmonic mean) 3.05 Caleulated

15,000 (high flow) 14.0 Calculated

Effluent Conditions

The proposed outfall structure (see Appendix A) includes an aeration “cascade” structure to
ensure sufficient dissolved oxygen concentrations prior to discharge. The City may modify the
design of the structure to improve mixing and discharge hydraulics.

LWA schematized the outfall hydraulic cross section with a rectangular section 2 meters wide by
0.2 meters deep correspondent to the maximum permitted flow rate. The cascading outfall apron
structure is constrained to a 20 foot (6 meter) width, however, because of the steep 50% grade,
the “width of flow” is expected to be a fraction of the total width. The expected width values are
also constrained to the CORMIX-allowable width to depth ratios. LWA examined this
assumption in the sensitivity analysis, and the assumptions should be field verified after
construction of the outfall structure.
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Results

Base scenario model outputs are included as Appendix B for all scenarios. LWA evaluated 1)
the downstream distance at which the effluent is fully mixed, 2) the distance at which dilution D
= 1.8 (S =2.8) and 3) the downstream dilution at 400 meters from the discharge outlet. Table 4
summarizes the model results.

Table 4 Results for the Base Scenarios: discharge depth = 0.2 m, discharge width = 2.0 m

Distance
Downstream to Distance Bilution {S) at
Complete Mixing Downstream to 400 meters
Model Scenario {meter) S = 2.8 {meter) Downstream
1 Ambient Flow 617 cfs, Effluent 3,048 315 8.7
Flow 31 cfs
5 Ambient Flow 180 cfs, Effluent 3,007 117 4.9

Flow 31 cfs

Initial mixing at the point of discharge is momentum and buoyancy based; complete mixing is
then achieved more slowly through dispersion as the narrow plume “hugs™ the eastern bank of
the river.

LWA also modeled the proposed discharge for six secondary scenarios (Table 2) and a range of
discharge outfall hydraulics. Figure 1 and Figure 2 summarize the model results; additional
sensitivity results are in Appendix C.
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Figure 1. Base condition no. 1 sensitivity analysis for distance to fully mixed conditions for

depth and width of discharge assumptions where river flowrate = 617 cfs and effluent

flowrate = 31 cfs.
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Figure 2, Base condition no. 2 sensitivity analysis for dilution (S) at 400 m for depth and
width of discharge assumptions where river flowrate = 180 cfs and effluent flowrate =31

cfs.
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Discussion

The CORMIX model adequately describes mixing conditions at potential mixing zone
boundaries for the proposed discharge to the San Joaquin River. The base condition scenarios
can be used to conservatively represent mixing conditions and permit regulatory mixing zones
that are consistent with SIP requirements for both human health CTR water quality criteria and
the Basin Plan nitrate objective.

Although the human health mixing zone is approximately two miles long, this is only a small
fraction of the total river reach, and only potential drinking water consumption on the eastern
bank would be affected by the plume. This mixing zone does not extend into another mixing
zone, contain any known drinking water intakes, or cause the conditions prohibited by the SIP.

A nitrate mixing zone extending 400 meters downstream is consistent with the SIP and would be
easily monitored and verified under the NPDES Monitoring and Reporting Program. However,
only a 11.7 meter mixing zone is necessary to achieve the required nitrate dilution (D = 1.8) to
authorize the requested, more protective performance based effluent limitation. LWA evaluated
key assumptions with a sensitivity analysis, and they do not significantly change the distance to
complete mixing or the proposed nitrate effluent limitation.

EFFLUENT LIMITATION CALCULATION FOR DICHLOROBROMOMETHANE,
CHLORODIBROMOMETHANE, AND CARBON TETRACHLORIDE

Fully mixed conditions consistent with the SIP dilution requirements for CTR human health
water quality criteria occur less than two miles downstream from the proposed discharge. The
calculated dilution for effluent limitation development (D = S-1, where D is the effluent
limitation calculation upstream dilution and S is the CORMIX output downstream dilution) at
this location is 20 (617 cfs/31 cfs). In addition to the mixing zone assessments, the City
completed an ambient upstream low-level chlorination by-products characterization study.

There are no known drinking water intakes downstream prior to the Sacramento-San Joaquin
River Delta at Vernalis (approximately 28 miles). With no established drinking water intakes in
the two-mile mixing zone, long term and frequent drinking water use of the San Joaquin River at
this location is highly unlikely.

The proposed CTR human health water quality criteria mixing zone does not cause any of the
SIP prohibited conditions. The mixing zone is approximately one river mile upstream from West
Main Bridge, and 3.5 miles upstream from the City of Modesto Water Quality Control Facility
discharge locations. This proposed mixing zone does not impact aquatic life, cause a nuisance,
overlap with another mixing zone or contain a known drinking water intake.

The City performed an upstream ambient disinfection byproduct low-level concentration study to
better quantify available assimilative capacity. All previous upstream ambient San Joaquin River
monitoring data was below detection limits. City field staff collected upstream samples on
February 25, 2009 and April 15, 2009. The analytical laboratory performed a modified USEPA
524.2 method that uses a selected ion monitoring (SIM) procedure with gas chromatograph/mass
spectrometry (GC/MS) analysis. Essentially, the SIM method targets limited predetermined ion
ranges allowing higher scanning rates for these ranges. The instrument must first be calibrated to
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the lower standard and the target ranges. The reporting limits using the SIM method are
approximately three to five times lower than the method detection limit (MDL) for the standard
method. All target chlorination byproducts concentrations were reported as “not detected™ at a
reporting limitation of 0.05 pg/L. A carbon tetrachloride result was not reported for the February
25, 2009 event as requested. All quality assurance (surrogate spikes, lab control spikes, and
method blanks) and quality control (field blank and field duplicate) samples were within
allowable ranges. The laboratory results for both events are provided as Appendix D; raw
instrument data are available on request. '

Based on the resulis of the mixing zone and low reporting limit studies, Table 5 through Table 7
report proposed modified effluent limitation calculations for chlorodibromomethane,
dichlorobromomethane, and carbon tetrachloride, Because all historical samples were reported as
“not detected,” the lowest reporting limitation should be used for effluent limitation calculations
(SIP section 1.4.3.2).

Table 5. Chlorodibromomethane Effluent Limitation Calculation

Human Health

Criteria (pg/L) 0.41
Dilution Credit {D}) 20:1
ECA 7.6
AMEL (pg/L) 7.8
MDEL/AMEL Multiplier 1.91
MDEL (pg/L} 14.5

Table 6. Dichlorobromomethane Effluent Limitation Calculation

Human Health

Criteria (pg/L) 0.56
Dilution Credit {D) 201
ECA 10.8
AMEL (pg/L) 10.8
MDEL/AMEL Multiplier 1.45
MDEL (pg/L) 15.6

Table 7. Carbon Tetrachloride Effluent Limitation Caleulation

Human Health

Criteria (pg/L) 0.25
Dilution Credit (D) 20:1
ECA 4.3
AMEL (pg/L} 4.3
MDEL/AMEL Multiplier 2.87

MDEL (pg/L) 12.2
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EFFLUENT LIMITATION CALCULATION FOR NITRATE

On behalf of the City, LWA previously prepared4 a nitrate effluent limitation calculation that
considered assimilative capacity, That memorandum did not specifically identify the size of the
proposed nitrate mixing zone. Based on the modeling performed, the dilution (D) at the edge of a
400 meter mixing zone is 3.9. However, only a 11.7 meter mixing zone is required to reach the
dilution at which the requested performance-based effluent limitation is more protective.

For the December 2008 memorandum, upstream nitrate as N data were not available, and
downstream data from the City of Modesto were substituted. Two upstream data points are now
available (1.19 mg/L, <0.5 mg/L), and per the SIP, the maximum ambient concentration value is
used in the proposed effluent limitation calculation (see Table 8). To allow for future variability
in the upstream nitrate concentration LWA recommends the 400 meter mixing zone. The
requested mixing zone does not cause the any of the SIP prohibited conditions.

Currently, the City of Turlock effluent nitrate concentration averages 15.5 mg/L NO; as N with a
standard deviation of 3.24 mg/L NOs as N. During the period, prior to plant nitrification
(November 2001 to December 2004, n=62), the plant averaged 8.96 mg/L NO; as N with a
standard deviation of 7.42 mg/L NO; as N. Although the average concentration has increased
because of the new WQCF nitrification process, ammonia concentrations and nitrate
concentration variability are much lower.

Table 8 summarizes the revised nitrate effluent limitation calculation based on the results of the
mixing zone and upstream receiving water studies.

Table 8. Nitrate as N Effluent Limitation Calculation

Human Health

Criteria {mg/L) 10
Dilution Credit 3.9:1
ECA 44.4
AMEL (mgfL) 44.4
MDEL/AMEL Multiplier 1.35
MBEL (mg/L) 59.9

As discussed in the December 2008 memorandumn, an average monthly effluent limitation
(AMEL) based on historical performance that is also achievable and more protective would be
26.2 me/L NO; as N calculated as the observed effluent average (15.5 mg/L) plus 3.3 times the
standard deviation (3.3 x 3.24 mg/L). As the City intends to maintain the performance of the
existing nitrification treatment facilities, LWA recommends an AMEL of 26.2 mg/L. NOs as N
for the final effluent limitation. This proposed performance based AMEL is approximately the
equivalent of a D=1.84 dilution ($=2.84). In the base case for 30Q10 river flow and the
maximum permitted effluent flow, this dilution occurs in less than 11.7 meters (38 feet) from the
proposed outfall.

* I aurenson, Brian, LWA, Memorandum to James Marshall, CVRWQCB, “Calculation of City of Turlock WQCF
Nitrate Effluent Limitation Based on Available San Joaquin River Assimilative Capacity (NPDES NO.
CA0078948).” Prepared on behalf of the City of Turlock, December 31, 2008.
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Appendix A - Proposed Outfall Design
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Appendix B — Base Scenario Model Cutput
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MODEL OUTPUT: BASE SCENARIO n. 1

CORMIX SESSION REPORT:
O 4S0 S 8004880000808 0 6500000880800 84000000080 08000 0080080088008 0 0000080000 509¢
CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 5.0GT
HYDRO3:Version—-5.0.2.0 OQOctober,2008

SITE NAME/LABEL: Turlock
DESIGN CASE:
FILE NAME: \\Dav~nas\pub\01 Employse
Folders\LauraF\Turlock\Turleck Base Case 180cfs 20mgd.prd
Using subsystem CORMIX3: Buoyant Surface Discharges
Start of session: 06/10/2009--15:00:41

ARk F AT F AT A AT AR AR AT AARARREIRR AR T RN A AR AR AR IR AR AR AT AR I AR T Ao R b v b v vk hdd %

SUMMARY OF INPUT DATA:

AMHIENT PARAMETERS:

Cross-sectian = bounded
Width 8BS = 30.48 m
Channel regularity ICHREG = 3
Ambient flowrate QA = 5.10 m"3/s
Average depth HA = 0.57 m
Depth at discharge HD = 0.57Tm
Ambient velocity Ua = 0.2950 m/s
Darcy~Weisbach friction factor F = (0,1032
Calculated from Manning's n = 0.033
Wind velocity Uw = 0.1 m/s
Stratification Type STRCND = U
Surface temperature = 20 degC
Bottom temperature = 20 degC
Calculated FRESH-WATER DENSITY values:
Surface density RHOAS = 99B8.2051 kg/m"3
Bottom density RHOAB = 998.2051 kg/m"3
DISCHARGE PARAMETERS: Surface Discharge
Discharge located on = right bank/shoreline
Discharge configuration = flush discharge
Distance from bank to outlet DISTB = O m
Discharge angie SIGMA = 90 deg
Depth near discharge outlet HDO =0.57Tm
Bottom slope at discharge SLOPE = 0 deg
Rectangular discharge:
Discharge cross—-section area A0 = 0.4 m"2
Discharge channel width BO =2 m
Discharge channel depth RO 0.2 m
Discharge aspect ratio AR = 0,1
Discharge flowrate Qo = 0.876253 m"3/s
Discharge velocity uo = 2.19 m/s
Discharge temperature (freshwater) = 20 degC
Corresponding density RHOO = 068,2051 kg/m™3
Density difference DRHO = 0 kg/m"3
Buoyant acceleration GPO = 0 m/s"2
Discharge concentration co = 100 mg/1
Surface heat exchange coeff. K8 = 0 m/s

Coefficient of decay KD = 0 /s



DISCHARGE/ENVIRONMENT LENGTH SCALES:
Lg =0.63m Im = 4.70 m inb =0 m
LM = 23893 m

NON-DIMENSIONAL PARAMETERS:

Densimetric Froude number FRO = 948999 (based on LQ)
Channel densimetric Froude no. FRCH = 66999 (based on HO)
Velocity ratio R = 7.43

MIXING Z0ONE / TOXIC DILUTION ZONE / AREA CF INTEREST PARAMETERS:

Toxic discharge = na

Water gquality standard specified = y8s

Water guality standard CSTD = 20 mg/1

Regulatory mixing zone = yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value = 400 m {(m"2 if area)
Region of interest = 5000 m

*-}r**************‘:\"k'ir'i(i(**'ir****-k***‘A"k*'k*****1\—-k*-k-k****‘ir‘Jr'k******************‘k‘k*‘k**

HYDRODYNAMIC CLASSIFICATION:

**'k*v\'**'k*'L"k*******************************-A"k'k-i--kir**************‘ki‘*************

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

¥-Y-7% Coordinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the right bank/shore.

Number of display steps NSTEP = 800 per module.

NEAR-FIELD REGION {(NFR) CCONDITIONS

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ = 21.515700 mg/l
Dilution at edge of NFR s = 4.6
NFR Location: x = 125.09 m
(centerline coordinates} y = 6.32 m
z=0m
NFR plume dimengions: half-width (bh) = 5.69 m
thickness (bv) = 0.57 m
Cumulative travel time: 307.0214 sec.

Buoyancy assessment:
The effluent density is equal cr about about equal to the surrounding
ambient water density at the discharge level.
Therefors, the effiuent behaves essentially as NEUTRALLY BUOYANT.
FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at 131.i8 m
downstream and continues as vertically mixed inte the far-field.
Piume becomes laterally fully mixed at 3004.19 m
downstream.



PLUME BANK CONTACT SUMMARY:

Plume in bounded section contacts one bank only at ¢ m downstream.
Ak hk AR K I AR kI A d bk krrhb &t Fk TOXIC DILUTION ZONE SUMMARY kkkhkhkkkkxdhdhrhhddbrdhiiwn
No TD? was specified for this simulation.
IE R R R EEEEEES RS EEEE S S REGULATORY MIXENG ZONE SUMMARY LR E RS EEEEEEEEEEEE R
The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration c = 20.422518 mg/l
Corresponding dilution s = 4,9
Plume location: x = 400 m
{centerline coordinates) y =0m
z=0m
Plume dimensions: half-width (bh) = 21.8% m
thickness (bv} = 0.57 m
Cumulative travel time: 1102.3083 sec.

At this position, the plume is CONTACTING the RIGHT bank.

However, the specified water quality standard has not been met
within the RMZ. In particular:

The ambient water quality standard was encountered at the following
plume position:

Water gquality standard = 20 mg/l
Corregsponding dilution s =93
Plume location: x = 5318.53 m
(centerline coordinates) y=0m
z=0m
Plume dimensions: half-width (bh) = 22.36 m

thickness (bv} = 0.57 m

EE S EE R EEEEEEEEE RS R FINAL DES:{GN ADVICE AND COMMENTS R SRR R R SRR R R R R R

REMINDER: The user must take note that HYDRCODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with assocliated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard dewviation).

As a further safeguard, CORMIX will not give predicticns whenever it judges
the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE:
33333333333333333333333333333333333333333333333333333333333333333333333333333
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMEIX3: Buoyant Surface Discharges

CORMIX Version 5.0GT
BHYDRO3 Version 5.0.2.0 October 2008

CASE DESCRIPTION

Site name/label: Turlock

Design case:

FILE NAME: \\D...LavraF\Turlock\Turlock_Base_Case_l180cfs_20mgd.prd
Time stamp: Tue Apr 14 15:48:03 2009

ENVIRONMENT PARAMETERS {(metric units)
Bounded sectiocn

BS = 30.48 AS = 17.28 QA = .10 ICHREG= 3
HA = 0.57 HDB = 0.57

GA = 0.295 F = 0.103 USTAR =0.3350E-01

UGW = 0.100 UWSTAR=0.1046E-03

Uniform density environment

STRCND= U RHOAM = 58§8.2051

DISCHARGE PARAMETERS {metric units)

BANK = RIGHT DISTB = 0.00 Configuration: flush discharge

SIGMA = 90.00 H#HDO = 0.57 SLOPE = 0.00 deq.

Rectangular channel geomstry:

BO = 2.000 HO = ¢.200 AQ =0,4000E+00 AR = 0.100
uo = 2,191 @0 = 0.876 =0.8763E+00

RHOO = 988.2051 DRHCO =0.0000E+400 GFEO =0.0000E+00

co =0.1000E+03 CUNITS= mg/l

IPOLL = 1 K5 =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units}

Qo =0.8763E+00 MO =0.1920E+01 JO =0.0000E4+00

Associated length scales (meters)

LG = 0.63 1M = 999589,00 Lm = £,70 Lb = 0.00
L.o2D = 0.71 LM2D = 99399.00 LmZD = 38,82

NON-DIMENSIONAL PARAMETERS
FRO = 99935%,00 FRCH = 90999.00 R = 7.43

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = SAZ 3
3 bApplicable layer depth HS = 0.57 3
333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+03 CUNITS= mg/l

NTOX = 0

NSTD = 1 CS3TD =0.20008+02

REGMZ = 1

REGSPC= 1 XREG = 400.00 WREG = 0.00 AREG = 0.00
XINT = 5000.00 XMAX = 5000.00

¥X-Y-7Z COORDINATE EYSTEM:



ORIGIN is located at the WATER SURFACE and at center of discharge
channel/outlet: 0.00 m from the RIGHT bank/shore.
X-axls points dewnstream
Y-axis points to left as =een by an observer looking downstream
Z-axis points vertically upward {in CORMIX3, all valuas 2 = 0.00)
NSTEE = B00 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflus conditicns:
x Y Z s C BV BH
0.a0 0.00 0.00 1.0 0.100E+03 G.20 1.00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302Z: ZONE OF FLOW ESTABLISHMENT

Contrel volume inflow:
X Y Z S5 C BV BE
0.00 0.00 0.00 1.0 0.100E+03 0.20 1.00

Profile definitions:
BV = Gaussian 1/e {37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal te trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction effects, if any)

Contrel volume cutflow: SIGMAE= B7.71
X Y Z 3 c BV BH
0.02 0.66 0.00 1.0 0.100E+03 0.34 1.07
Cumulative travel time = 0.3011 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENTY

BEGIN CORSURF (MOD310): BUCYANT SURFACE JET - NEAR-FIELD REGION
Surface jet in shallow crossflow with shoreline-attachment.

Profile daefinitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution

C = centerline concentration (includes reacticn effects, if any}
X Y 2 S C BV BH
0.02 0.66 0.00 1.0 0.100E+03 0.34 1.07
0.1l6 1.50 0.00 1.4 0.728E+02 0.46 1.47
0.21 1.586 0.00 1.5 0.678E+02 0.50 1.57
0.28 2.43 .00 i.6 0.630E+02 0.53 1.68
0.37 2.89 .00 1.7 0.590E+02 0.56 1.78

Jet/plume becomes VERTICALLY FULLY MIXED over the local ambient water depth.
BV = water depth (vertically mixed)
0.47 3.35 0.00 1.8 0.554E+02 0.60 1.89
0.47 3.35 0.00 1.8 0.554E+02 0.57 1.89
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103.56 11.17 0,00 4.4 0.225E+02 0.57 5.42
104.02 11.08 0.00 4.4 0.225E+02 0.57 5.42
104.48 10.85 0.00 4.4 0,225E+02 0.57 5.43
164.94 10.91 0.00 4.5 0.2248+02 0.57 5.44
i05.40 10.82 0.00 4,5 0,224E+02 0.57 5.44
i05.86 10.73 G.00 4.5 0.,224E+02 0.57 5.45
106.32 10.64 0.00 4.5 0.224E+02 0.57 5.46
106.79 10.55 0.00 4.5 0.224E+02 0.57 5.46
107.25 10.46 0.00 4,5 0.223E+02 0.57 5.47
107.71 10.36 0.00 4.5 0.223B+02 0.57 5.47
108.17 10.27 0.00 4.5 0,223E+02 0.57 5.48
108.63 10.18 0.00 4.5 0,.223E+02 0.57 5.49
109.0% 10.08 0.00 4.5 0.222E4+02 0.57 5.49
109.55 9.98 0.00 4,5 0.2228+02 0.57 5.50
110.01 c.8¢g 0.00 4.5 0.222E+02 G.57 5.50
110.47 5.80 0.00 4.5 0.222E+02 0.57 5.581
110.93 9.70 0.00 4.5 0.222E+D2 0.57 5.52
111.39 9.60 .00 4.5 0.221E+02 0.57 5,52
111.85 9.50 .00 4,5 0.221E+02 0.57 5.53
112.30 9.40 0.00 4.5 Q.221E+02 0.57 5.53
112.76 9.30 0.00 4.5 0.221E+02 0.57 5.54
113.22 9,20 0.00 4.5 0,220E+02 0.57 5.55
113.68 9,10 0.00 4.5 0,220E8+02 0.57 5.55
114.14 g8.9% 0.00 4,5 0.220E+02 0.57 5.56
114.60 g.8¢ 0.00 4.5 0,220E+02 0.57 5.56
115.05 8.759 0.G0 4.6 0.220E+02 0.57 5.57
115.51 8.618 0.00 4.6 0.219E+02 0.57 5,57
115.97 g8.58 .00 4.6 0.218E+02 0.57 5.58
116.43 8.47 £.00 4.6 0.219E+02 0.57 5.59
116.89 8.36 0.00 4.6 0.215E+02 0.57 5.59
117.34 B.26 0.00 4.6 0.219E+02 0.57 5.60
117.80 8.15 0.00 4.6 0,21BE+C2 0.57 5.60
118.26 8.04 0.00 4.6 0.21BE+0D2 0.57 5.61
118.71 7.93 0.00 4.6 0.218E+02 0.57 5.61
119.17 7.82 0.00 4.6 0.21BE+02 0.57 5,62
1i9.63 7.71 0.00C 4.6 0.21BE+02 0.57 5.62
120.08 7.59 0.00 4.6 0.217E+02 0.57 5.63
120.54 7.48 0.00 4.6 0.217E+02 0.57 5.64
120.9%9 7.37 0.00 4.6 D,217E402 0.57 5.64
121.45 7.25 0.00 4.6 0,217E+02 0.57 5.65
121.90 7.14 0.00 4.6 0.217E+02 0.57 5.65
122.36 7.02 0.00 4.6 0,216E+02 0.57 5.66
122.82 6.91 0.00 4.6 0.216E+02 0.57 5.66
123.27 6.79 0.00 4.6 0.216E+02 0.57 5,67
123.72 6.67 0.00 4.6 0.216E+02 0.57 5.87
124.18 6.55 G.00 4.8 0.216E+02 0.57 5.68
124.63 6.44 0.00 4,6 0.215E+02 0.57 5.68
125.08 6.32 0.00 4.6 0.215E+02 0.57 5.69
fnd of RECIRCULATION BUBBLE for shoreline-attached jet motion.
Dilution in recirculation bubble = 4.8
Corresponding concentration = 0,210E+02
Cumulative travel time = 307.0214 sec

END OF CORSURF tMODBlO): BUOYANT SURFACE JET - NEAR-FIELD REGION

*%* find of NEAR-FIELD REGION {NFR) **



The initial plume WIDTH/THICKNESS VALUE in the next far-field module will be
CORRECTED by a facter 1.83 to conserve the mass flux in the far-field!
The correction factor is gquite large because of the small ambient velocity
relative to the strong mixing characteristics of the discharge!
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS.

Some bank/shere interaction occurs at end of near-field.

In the next prediction module, the jet/plume centerline will be st
to follow the bank/shore.

BEGIN MCD341: BUOYANT AMBIENT SPREADING

Plume is ATTACHED to RIGHT bank/shore.
Piume width is now determined from RIGHT bank/shore.

Plume condition is non-buoyant or weakly buoyant, or, at the end of the NFR
it is governed by full vertical mixing over the ambient depth,
or by complete lateral mixing over the channel width.

Thus, the BUOYANT SPREADING REGIME is ABSENT.

END OF MOD341: BUOYANT AMBIENT SPREADING

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

Vertical diffusivity (initial value) = D0.380E-02 m"2/s
Horizontal diffusivity (initial valus) 0.190E-0t m"2/s

Profile definitions:
BV = Gaussian s.d.*sgrt{pi/2) (46%)} thickness, measured vertically
= or egual to water depth, if fully mixed
BH = Gaussian s.d.*sgrt(pi/2) (46%) half-width,
measured horizontally in Y-direction
§ = hydrodynamic centerline dilution
C centerline concentration (includes reaction effects, if any)

Plume Stage 2 (bank attached):
X Y Z 5 c BV BH
125.09 0.00 0.00 4.6 (0.215E+02 0.57 20.78
Flume interacts with BOTTCM.
The passive diffusion plume becomes VERTICALLY FULLY MIXED within this
prediction interval.

131.18 ~-0.00 0.00 4.7 0.215E+02 0.57 20.81
137.27 -0.00 0.00 4.7 0,215E+02 0.57 20.83
143,37 -0.00 ¢.00 4.7 0.214E+402 0.57 20.86
149.4¢6 -0.00 0.00 4.7 0.214E+02 0.57 20.88
155.56 -0.00 0.00 4.7 0.214E+02 0.57 20.91
161.65 -0.00 0.00 4.7 0.214E+02 .57 20.93
167.74 -0.00 0.00 4.7 0.213E+02 0.57 20.96
173.84 -0.00 0.00 4.7 0.213E+02 0.57 20.98
179.93 -0.0C 0.00 4.7 0.213E+402 0.57 21.01
186.02 -0.00 0.00 4.7 0.213E+02 0.57 21.03
152.12 -0.00 0.00 4.7 0.212E+02 0.57 21.06
198.21 -0.00 0.c0 4.7 D.212E+02 0.57 21.08



204,31 -0.00 0.00 4.7 0.212E+02 0.57 21.11
210.40 -G.00 0.00 4.7 0.212E+02 0.57 21.33
216.49 -0.00 0.00 4.7 0.211E+02 0.57 21.186
222.59 -0.00 0.00 4.7 0.211E+02 0.57 21.18
22B.68 -0.00 0.00 4.7 0.211E+402 0.57 21.21
234.77 ~0.00 0.00 4.7 0.211E+02 0.57 21.23
240.87 -0.00 0.00 4.8 0.210E+02 0.57 21.2¢6
246.96 -0.00 .00 4.8 0.210E+02 0.57 21.28
253.05 -0.00 0.00 4.8 0.2108+02 0.57 21.31
258,15 -0.00 0.00 4.8 0.210E+02 0.57 21.33
265.24 -0.00 0.00 4.8 0.208E+02 G.57 21.36
271.34 ~0.00 0.00 4.8 0.209E+02 0.57 21.38
277.43 -0.00 0.00 4.8 0.20%E+02 0.57 21.41
283.52 -0.00 0.00 4.8 0.208E+02 0.57 21.43
289.62 -0.00C 0.00 4.8 0,208E+02 0.57 21.45
255,71 -G.00 0.00 4.8 0.208E+02 0.57 21.48
3C¢1.80 -0.00 0.00 4.8 0.20BE+02 0.57 21.50
307.90 -0.00 0.00 4.8 0.208E+02 0.57 21.53
313.99 -0.00 0.60 4.8 0D.207E+02 0.57 21.55
320.08 -0.00 G.Go 4.8 0.207E+02 0.57 21.58
326.18 -0.00 0.00 4.8 0.207E+02 ¢.37 21.60
332.27 -0.00 0.00 4.8 0.207E+02 0.57 21,63
33B8.36 -0.00 .00 4.8 0.207E+02 0.57 21.65
344.4¢ -0.00 0.00 4.8 0.206E+02 0.57 21.487
350,55 -0.00 0.00 4.9 0.206E+02 0.57 21.70
356.65 -0.00 0.00 4.9 0.206E+02 0.57 21.72
362.74 -0.00 0.00 4.9 0.206E+02 0.57 21.73
368.83 -0.00 0.00 4.9 0.205E+02 0.57 21.77
374.93 -¢.00 0.00 4.9 0.205E+02 0.57 21.7%9
381.02 -0.00 0.00 4.9 0.205E+02 0.57 21.82
387.11 ~-0.00 G.00 4.9 0.205E+02 6.357 21.684
383.21% -0.00 G6.00 4.9 0.204E+02 0.57 21.87
396.30 -0.00 0.00 4.9 0.204E+02 0.37 21.89
* *

*%* REGULATORY MIXING ZONE BOUNDARY
In this predictien interval the plume DOWNSTREAM distance meets or exceeds

the regulatory valus = 400.00 m.
This is the extent of the REGULATORY MIXING ZONE,
405.39 -0.00 0.00 4.3 0.204E+02 0.57 21.92
411.49 -0.00 0.00 4.9 0.204E+02 €.57 21.94
417.58 -0.00 0.00 4.9 0.204E+02 0.57 21.986
423.68 -0.C0 ¢.c0 4.9 0.203E+02 0.57 21.89
429.71 -0.00 0.00 4.9 0.203E+02 0.57 22.01
435.86 -0.00 0.00 4.9 0.203E+402 0.57 22.03
441.86 ~-0.00 0.00 4.9 0.203E+02 0.57 22.06
448.05 -0.00 0.00 4.9 0.202E+02 0.57 22.08
454 .14 -0.00 0.00 4.9 0.202E+02 0.57 22.11
460.214 -0.00 0.00 4.9 0.202E+02 .57 22.13
466.33 -0.00 0.00 5.0 0.202E+02 €.57 22.15
472.42 -0.00 0.00 5.0 0.202E+02 0.57 22.18
478.52 -0.00 ¢.00 5.0 0.201E+02 0.57 22.20
484.61 -0.C0 0.00 5.0 0.201E+02 0.57 22.23
490.71 -0.00 0.00 5.0 0.201E+02 0.57 22.25
496,80 -0.00 0.00 5.0 0.201E+02 0.57 22.27
502.88 -0.00 0.00 5.0 0.201E+02 ¢.57 22.30
508.909 -0.00 0.00 5.0 0.200E+02 .57 22.32
515.08 -0.00 0.00 5.0 0.200E+02 0.57 22.34
* &

** WATER QUALITY STANDARD OR CCC HAS BEEK FOUND



The pollutant concentration in the plume falls below water guality standard
or CCC value of 0.200E+02 in the current prediction interval.

This is the spatial extent of concentrations exceeding the water quality
standard or CCC value.

521.17 0.00 0.00 5.0 0.200E+02 G6.57 22.37
527.27 ~-0.00 0.00 5.0 0.200E+02 0.57 22.39
533.36 -0.00 0.060 5.0 0.19%E+02 n.57 22.41
539.45 -0.060 0.00 5.0 G.188E+0DZ2 0.57 22,44
545,55 -0.00 0.G0 5.0 0.19%E+02 0.37 22.48
551.64 -0.00 0.00 5.0 0.195E+02 0.57 22.48
557.74 -0.00 G.0C 5.0 0.199E+02 0.57 22.51
563.83 ~0.00 0.00 5.0 0.198E+02 0.57 22.53
569.92 ~0.00 0.00 5.0 0.198E+02 0.57 22.35
576.02 -0.00 0.00 5.0 0.19BE+02 0.57 22.58
582.11 -0.00 0.00 5.1 0.19BE+02 G.57 22.60
588.20 -0.00 0.00 5.1 0.198E+02 0.57 22.62
594,30 -0.00 0.00 5.1 0.197E+02 0.57 22.65
600.389 -0.00 0.00 5.1 0.187E+02 D.57 22.87
_606.48B -¢.00 0.00 5.1 0.197E+02 0.57 22.69
6312.5B -0.00 0.00 5.1 0.197E+02 0.57 22.172
618,67 -0.00 0.00 5.1 0.197E+02 0.57 22.74
624 .77 -0.00 .00 5.1 0.196E+02 0.57 22.76
630.86 -0.00 .00 5.1 0.196E+02 0.57 22.79
636.95 -0.00 0.00 5.1 0.196E+02 0.57 22.81
643.05 -0.00 0D.00 5.1 0.196E+02 0.57 22.83
6§49.14 -0.00 0.00 5.1 0.196E+02 0.57 22.86
655.23 -0.00 0.00 5.1 0.1%5E+02 0.57 22.88
661.33 -0.00 0.00 5.1 0.155E+02 0.57 22.50
667.42 -0.00 0.00 5.1 0.195E+02 0.57 22.92
673.51 -0.00 0.00 5.1 0.195E+02 0.57 22.95
679.61 -0.00 0.00 5.1 0.1958+02 0.57 22.97
685.70 -0.00 ¢.00 5.1 0.194E+02 0.57 22.89
681.80 -0.00 0.00 5.1 0.194E+02 G.57 23.02
697.89 -0.00 0.00 5.2 0.194E+02 0.57 23.04
703.98 -0.00 0.00 5.2 0.194E+02 0.57 23.086
710.08 -0.00 0.00 5.2 0.1324E+02 0.57 23.08
716.17 -0.00 0.00 5.2 0.124E+02 0.57 23.11
722.26 -0.00 0.00 5.2 0.193E+02 0.57 23.13
728.36 -0.00 0.00 5.2 0.193E+02 0.57 23.15
734,45 -0.00 0.c0 5.2 0.193E+02 0.57 23.18
740.54 -0.00 0.00 5.2 0.193E+02 ¢.57 23,20
746.64 -0.00 0.00 5.2 0.193E+02 0.37 23.22
752.73 -0.00 0.00 5.2 0.192E+02 0.57 23.24
758.83 -0.00 0.00 5.2 0.182E+02 0.57 23.27
764.92 -0.00 0.00 5.2 0.1%2E+02 0.57 23.29
771.01 -0.00 0.00 5.2 0.192E+02 0.57 23.31
777.11 -0.00 0.00 5.2 0.192E+02 0.57 23.33
783.20 -0.00 0.00 5.2 0.191E+02 G.57 23.36
789.29 -0.00 G.00 5.2 0.191E+02 0.57 23.38
785.39 -0.00 0.00 5.2 0.191E+02 0.57 23.40
801.48 -0.00 0.00 5.2 0.181E+02 0.57 23.42
807.37 -0.00 0.00 5.2 0.151E+02 0.57 23.45
813.67 -0.00 0.00 5.2 0.191E+402 0.57 23.47
§19.76 -0.00 0.00 5.3 0.190E+02 0.357 23.49
B25.86 -0.00 0.00 5.3 0.190E+02 G.57 23.51
B31.95 -0.00 0.C0 5.3 0.190E+02 0.57 23.54
B3B8.04 -0.00 .00 5.3 0.190E+02 0.57 23.56
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4981.77 -0.00 0.00 5.8 0.1472+02 0.57 30.48
4987 .86 -0.00 0.00 6.8 0.147E+02 0.57 30.48
4993.9¢ -0.00 0.00 6.8 0.147E+02 .57 30.48
5000.05 -0.00 0.00 6.8 0.147E+02 nD.57 30.48
Cumulative travel time = 14409.5322 sec
Simulation limit based on maximum specified distance = 5000.00 m.

This is the REGION OF INTEREST limitation.

END OF MOD361l: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

CORMIX3: Buoyant Surface Discharges End of Prediction File
33333333333333333333333333333333333333333333333333333333333333333333333333333



MODEL OUTPUT: BASE SCENARIO n. 2

CORMIX SESSION REPORT:
PRSPPIV ISEPOCITIIIIOOIVEN IO CHETSI TS EEEOOC IO 006 080.0.8050.60.0050.0088.080.60.880.04
CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 5.0GT
HYDRO3:Version-5.0.2.0 October,2008

SITE NAME/LABEL: Turlock
DESIGHN CASE:
FILE NAME: \\Dav-nas\pub\0l Employee
Folders\LauraF\Turlock\Turlock Base Case 6l7cfs 20mgd.prd
Using subsystem CORMIX3: Buoyant Surface Discharges
Start of =session: 06/10/2009--14:56:52

**'k'k**********‘k‘k‘k*********************************1\'**************‘k‘kv‘r*********

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = bounded

Width BS = 30.48 m

Channel regularity TCHREG = 3

Ambient flowrate QA =17.47 m"3/s

Average depth HA =0.93 m

Bepth at discharge HD = 0.93m

Ambient velocity UA = 0.6166 m/s

Darcy-Weisbach friction factor T = 00,0875

Calculated from Manning's n = 0.033

Wind wvelocity uw = 0.1 m/s

Stratification Type STRCND = U

Surface temperature = 20 degC

Bottom temperature = 20 degC

Calculated FRESH-WATER DENSITY values:

Surface density RHOAS = 998.2051 kg/m"3

Bottom density RHOAR = 958.2051 kg/m"3
DISCHARGE PARAMETERS: Surface Discharge

il

Discharge located on
Discharge configuration

right bank/shoreline
flush discharge

Distance from bank to outlet DISTE = 0 m
Discharge angle SIGMA = 90 deg
Depth near discharge outliet HDO = 0.93 m
Bottom slope at discharge SLOPE = 0 deg
Rectangular discharge:
Discharge cross-sectiocn arga AD =0.4 m2
Discharge channel width BO =2 m
pischarge channel depth HO =0.2mn
Discharge aspesct ratio AR = 0.1
Discharge flowrate Qa = 0.876253 m~3/s
Discharge velocity uo = 2.19 m/s
Discharge temperature (freshwater) = 20 degC
Corresponding density RHOO = 998,2051 kg/m"3
Density difference DRHO =0 kg/m"3
Buoyant acceleration GFPO = 0 m/s"~2
Discharge concentraticon co = 100 mg/1
Surface heat exchange coeff. K5 = 0 m/s

Coefficient of decay KD = 0 /s



DISCHARGE/ENVIRONMENT LENGTH SCALES:
L0 =0.83 m Im =2.25m Lbb = 0 m
IM = 59099 m

NON-DIMENSIONAL PARAMETERS:

Densimetric Froude number FRO = 99999 (based on L{)
Channel densimetric Froude noc. FRCH = 99999 (based on HO)
Velocity ratio R = 3.55

MIXING ZONE / TOXIC DILUTICN ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge = no

Water quality standard specified = yes

Water quality standaxrd CSTD = 20 mg/l

Regulatory mixing zone = yes

Regulatory mixing zone specification = distance

Regulatory mixing zone value = 30,48 m (m"2 if area)
Region of interest = 5000 m

******i“k‘k'k'k'k**************i"ir*****************‘k‘k‘k*********************‘A‘****‘k**

HYDRODYNAMIC CLASSIFICATION:

-k-i:***************‘k*****************‘k********'k**'ir*-k*********#*****************

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

¥X-Y-Z Coocrdinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the right bank/shore.
Number of display steps NSTEP = 800 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has nc regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge dssign conditions.

pollutant concentration at NFR edge c = 1B.201E00 mg/l
Dilutiocn at sdge of NFR g = 5.5
NFR Location: x = 74,18 m
{centerline coordinates) y=2.74m
z=0m
NFR plume dimensions: half-width (bh} = 2.23 m

thickness (bv) = 0.833 m
Curmulative travel time: 97.9222 sec.
Buoyancy assessment:
The effluent density is equal or about about egqual te the surrcunding
amplent water density at the discharge level.
Therefore, the effluent behaves essentially as NEUTRALLY BUOYANT.
FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at B0.33 m
downstrear and continues as vertically mixed into the far-field.
Plume becomes laterally fully mixed at 3047.02 m
downstream.

PLUME BANK CONTACT SUMMARY:



Plume in bounded section contacts one bank only at 0 m downstream.
IR R R E R AR R ERE S S B TOXIC DILUTIDN ZONE SUMMARY PR T EEEE RS SRR R & S0 NN R
No TDZ was specified for this simulation.
[T EEEE EEE AR SR EEEEE S S ] REGULATORY MIXING ZONE SUMMARY FhkAkhhkEkhkhhdrhrrddhhhhhhhk
The plume conditions at the beundary of the specified RMZ are as follows:

Pollutant concentration c = 23.24555%2 mg/l
Corresponding dilution s = 4.3
Plume location: ¥ = 30.47 m
(centerline coordinates) y = 11.80m
z=0m
Plume dimensions: half-width (bh} = 2.35 m
thickness (bv) = 0.893 m

cumulative travel time < 97,9222 sec. (RMZ is within NFR)

At this position, the plume is NOT IN CONTACT with any bank.

However, the specified water guality standard has not been met
within the RMZ. In particular:

The ambient water quality standard was encountered at the following
plume position:
Water gquality standard =20 mg/l

Corresponding dilution s =5
Plume location: ¥ =508.11m
(centerline coordinates) y = 7.88 m
z=0m
Piume dimensions: half-width (kh) = 2.72 m
thickness (bv) = 0.93 m

Reqgulatory Mixing Zone Analysis:
The RMZ specification occurs before the near-field mixing regime (NFR) has
been completed. The specification of the RMZ is highly restrictive.

hhkk Kk hrdkrxdrArhrrhhd ik FINAL DESIGN ADVICE AND COMMENTS hFxAKkA I I Ik Fdh AR AR FF AR RAK

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technigue is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviatien}.

As a further safequard, CORMIX will not give predictions whenever it Jjudges
the design configuration as highly complex and uncertain for prediction.



COEMIX3 PREDICTION FILE:
33333333333333333333333333333333333333333333333333333333333333333333333333333
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges

CORMIX Version 5.0GT
HYDRO3 Version 5.0.2.0 QOctober 2008

CASE DESCRIPTION

Site name/label: Turlock

Design case:

FILE NAME: \\D...LauraF\Turlock\Turlock Base Case_6l7cfs_2Z20mgd.prd
Time stamp: Wed Jun 10 14:56:52 2009

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 30.48 AS = 28.34 QA = 17.47 ICHREG= 3
HA = 0.93 HD = 0.93

ua = 0.617 F = 0.088 USTAR =0.6450E-01

Uw = 0.100 UWSTAR=0.1046E-03

Uniform density environment

STRCND= O RHOAM = 998.2051

DISCHARGE PARAMETERS (metric units)

BANK = RIGHT DISTB = 0.00 Configuration: flush_discharge

SIGMA = 90.00 HDRC = 0.93 SLOPE = 0.00 deg.

Rectangular channel geometry:

BO = 2.000 HO = 0.20C AD =0.4000E+00 AR = 0.100
uo @ 2.1%1 Q0 = 0.876 =0.8763E+CC

RHOO = 998.2051 DRHOO =0.0000E+00 GPO =0.000CE+DD

CG =0,1000E+02 CUNITS= mg/l

IPOLL = 1 RS =0.0000E+00 KD =0.0000E+0DD

FLUX VARIABLES {(metric units)

Qo =0.8763E+00 MO =0,1920E+01 JO =0.0000E+00C
Asscciated length scales (meters)
LQ = 0.63 1M = 999585.00 Lm = 2.25 1b = 0.00

NON-DIMENSIONAL PARAMETERS
FRO = 99959,00 FRCH = 0595009.00 R

I
w

.53

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = SAa1 3
3 Applicable layer depth HE = 0.23 3
333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+03 CUNITS= mg/l

NTOX = 0

NSTD = 1 CSTD  =0.2000E+02

REGMZ = 1

REGSPC= 1 XREG = 30.48 WREG = 0.00 AREG = 0.00
XINT = 5000.00 XMAX =  5000.00

X-Y-Z COORDINATE SYSTEM:
ORIGIN is located at the WATER SURFACE and at center of discharge



channel/ocutlet: 0.00 m from the RIGHT bank/shore.
X-axis points downstream
Y-axis points to left as seen by an observer looking downstream
Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)
NSTEP = B0C display intervals per module

BEGIN MCD301: DISCHARGE MODULE

Efflux conditions:
X Y A 5 C BV BH
0.00 0.00 0.00 1.0 0.100E+03 0.20 1.00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control wvolume inflow:
X Y Z ) C BV BH
0.00 - 0.00C 0.00 1.0 0.100E+0D3 0.20 1.00

Profile definitions:
BV = Gaussian 1l/e (37%) vertical thickness
BH = Gaussian l/e (37%) horizontal half-width, ncrmal to trajectory
$ = hydrodynamic centerline dilution

© = centerline concentration {(includes reaction effects, if any}
Contrel wvelume outflow: SIGMAE= 85.11
X Y Z 5 C BV BH
0.10 1.24 0.00 1.0 0.100E+03 0.34 1.07
Cumulative travel time = 0.5687 sec

END OF MOD30Z: ZCONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MOD310): BUQYANT SURFACE JET - NEAR-FIELD REGION
Surface jet in deep crossflow with shoreline-attachment.

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e {37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution

C = centerline concentration {includes reaction effects, if any)
X Y Z 5 Cc BvV BH
0.10 1.24 0.00 1.0 0.100E+03 0.34 1.07
0.18 1.64 0.00 1.3 0.771E+02 0.43 1.36
0.22 1.86 ¢.co 1.4 0.73BE+02 0.45 1.41
0.27 2.08 0.00C 1.4 C.T70BE+02 .46 1.46
0.33 2.29 0.00 1.5 0.679E+02 0.48 1.51
0.40 2.51 0.00 1.5 0.652E+02 0.49 1.55
0.47 2.72 0.00 1.6 0.627E+02 0.50 1.60
0.56 2.93 0.00 1.7 0.604E+02 0.52 1.64
0.65 3.13 0.00 1.7 0.582E+02 0.:53 1.69
0.75 3.33 0.c0 1.8 0.561E+02 0.55 1.73



0.86 3.53 0.00 1.8 0.542E+02 0.56 1.77
c.98 3.72 0.00 1.9 0.524E+02 0.57 1.81
1.10 3.91 0.00 2.0 D0.507E+02 0.58 1.85
1.23 4,10 0.00 2.0 0.421E+02 0.60 1.89
1.36 4,28 0.00 2.1 0.477E+02 0.61 1.92
1.50 4.45 0.00 2.2 (0.463E+02 G.62 1.%6
1.64 4.62 0.00 2.2 (0.450E+02 0.63 1.588
.79 4.79 0.00 2.3 0.4388+02 0.65 1.99
1.585 4.95 0.00 2.3 0.427E+02 0.89 1.94
2.11 5.11 0.00 2.4 0.415E+02 0.72 1.90
2.27 5.27 0.00 2.5 0.404E+02 D.76 1.88
2.44 5.42 0.00 2.5 0.394E+02 0.79 1.85
2.6% 5.506 0.00 2.6 0.3B4E+402 0.82 1.84
2.79 5.70 G.0C 2.7 0.374E+02 0.85 1.82
2.96 5.84 0.00 2.7 0.365E+02 0.88 1.82
3.15 5.97 0.00 2.8 0.356E+02 0.91 1.81

Jet/plume becomes VERTICALLY FULLY MIXED over the local ambient water depth.
BV = water depth (vertically mixed)

3.33 6.10 0.00 2.9 0.347E+02 C.54 1.81
3.33 6.10 0.00 2.9 0.347E+02 0.93 i.B1
3.52 6.22 0.00 2.9 0.344E+02 0.93 1.81
3.71 6.35 0.00 2.9 0.342E+02 0.93 1.82
3.90 6.47 0,00 2.9 0.330E+02 0.93 1.83
4.09 6.58 0.00 3.0 D.337E+402 0.93 1.83
4£.28 6.70 0.00 3.0 0.334E+02 0.93 1.84
4,48 6.81 0.00 3.0 0.332E+02 0.93 1.84
4,87 .92 0.0c 3.0 0.330E+402 0.93 1.85
4.87 7.03 .00 3.0 0.328E+02 0.%23 1.886
5.07 7.13 0.00 3.1 0.326E+02 0.93 1.86
5.27 7.24 0.00 3.1 0.324E+02 G.93 1.87
5.47 7.34 0.00 3.1 0.322E+02 0.93 1.87
5.67 7.44 0.00 3.1 0.320E+02 0.93 1.88
5.87 7.54 0.00 3.1 0.318E+02 0.93 1.88
6.07 T.64 0.00 3.2 0.317E402 0.93 1.89
6.28 7.73 0.00 3.2 0.315E+402 0.93 1.89
6.48 7.82 0.00 3.2 0.313E+02 0.93 1.590
6.69 7.92 0.00 3.2 0.312E+402 0.93 1.91
6.89 8.01 0.00 3.2 0.310E+02 0.%3 1.81
7.10 8.09 0.00 3.2 0.308E+02 .93 1.92
7.31 8.18 G.00 3.3 0.307E+02 0.93 1.92
7.51 8.26 0.00 3.3 0.3058+02 0.93 1.93
7.72 8.35 0.00 3.3 0.304E+02 0.93 1.93
7.93 8.43 0.00 3.3 0.303E+02 0.93 1.94
8.14 B.51 0.00 3.3 0.301E+02 0.93 1.94
B8.35 8.59 0.00 3.3 0.300E+02 0.93 1.95
B.56 B.67 0.00 3.3 0.29%E+02 0.93 1.85
8.77 B.74 0.00 3.4 0.297E+02 0.83 1.96
§.559 B.B2 0.00 3.4 0.296E+02 G.93 1.96
9.20 B.89 0.0¢ 3.4 0.295E+02 0.93 1.87
9.41 B.9¢% 0.co 3.4 0.2948+02 0.93 1.97
9.62 9.03 G6.00 3.4 0.2928+02 0.93 1.98
9.84 .10 0.00 3.4 0.291E+02 0.93 1.98
10.05 .17 0.00 3.4 D.290E+02 0.93 1.59
10.27 9.24 0.00 3.5 0.289E+02 0.83 1.99
10.48 9.31 0.00 3.5 0.288E+402 0.93 2.00
ic.7¢ 9.37 0.00 3.5 0.287E+02 0.93 2.00
10.91 9.43 0.00 3.5 0.286E+02 0.93 2.01
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23.73 11.63 0.00 4.1 0.245E+02 0.93 2.25
23.96 131.65 0.00 4.1 0.245E+02 0.293 2.25
24,18 11.87 0.co 4.1 0.244E+402 0.93 2.25
24.41 11.68 0.00 4.1 0.244E+02 0.93 2.26
24.63 11.70 0.00 4.1 0.243E+02 0.93 2.26
24.86 11.71 0.00 4.1 0.243E+402 0.83 2.26
25.08 11.73 0.00 4.1 0.242E+02 0.93 2.27
25.30 11.74 0.00 4.1 0.242E+402 0.93 2.27
25.53 11.75 0.00 4.1 0.241E+02 0.93 2.27
25.75 11.77 0.00 4.1 0.241E+02 0.93 2.28
25.38 11.78 0.00 4.2 0.241E+02 .23 2.28
26.20 11.79 C.oG 4.2 0.240E+02 0.93 2.29
26.43 11.80 0.00 4.2 0.240E+02 0.93 2.29
26.65 11.81 0.00 4.2 0.239E+02 0.93 2.29
26.87 11.82 0.00 4.2 (.238E+02 0.93 2.30
27.10 11.83 0.00 4.2 0.238E+02 0,93 2.30
27.32 11.84 0.00 4.2 0.2388+02 0.93 2.30
27.55 11.85 0.00 4,2 0.238E+02 0.93 2.31
27.77 11.85 0.00 4.2 0.237E+402 .83 2.31
28.00 11.8¢6 0.00 4.2 0.237E+02 0.93 2,31
28.22 11.87 G.00 4.2 0.236E+02 0.93 2.32
28.45 11.87 .00 4.2 0.236E+02 0.93 2.32
2B8.67 11.88 0.00 4.2 0.236E+02 0.93 2.32
28.¢0 11.88 0.00 4.3 0.2358+02 0.93 2.33
25.12 11.89 0.00 4.3 0.235E+02 0.93 2.33
29.35 11.89 0.00 4.3 0.234E+02 .93 2.33
29.57 11.89 0.00 4.3 0.234E+02 0.93 2.34
25.79 11.80 0.00 4.3 0.234E+02 D.93 2.34
30.02 11.80 0.00 4.3 0.233E+02 0.93 2.34
30.24 11.50 0.00 4.3 0.233E+02 0.93 2.35
30.47 11.90 0.00 4.3 0.232E+02 0.93 2.35

*+ REGULATORY MIXING ZONE BOUNDARY is within the Near-Field Region **
In this prediction interval the plume DOWNSTREAM distance meets or exceeds

the regulatory wvalue = 30.48 m.

This is the extent of the REGULATORY MIXING ZONE.
30.69 11.90 0.00 4.3 0.232E+02 0.93 2.35

Maximum lateral extent of recirculation bubble,
30.92 11.980 .00 4.3 0.2328+02 0.93 2.36
31.14 11.90 0.00 4.3 0.231E+02 0.93 2.36
31.37 11.90 0.00 4.3 0.231E+02 g.93 2.36
31.59 11.80 0.00 4.3 0.231E+02 0.93 2.37
31.82 11.90 0.00 4,3 0.230E+02 0.93 2.37
32.04 11.89 0.00 4,3 0.230E+02 0.93 2.37
32.27 11.89 0.o00 4.4 0,230E+02 0.23 2.37
32.49 11.89 0.00 4.4 0,2298+02 0.9%3 2.38
3z2.72 11.88 .00 4.4 0.229E+02 0.93 2.38
32.94 11.88 0.00 4.4 0.229E+02 0.93 2.38
33.1¢6 11.87 0.00 4.4 0.22BE+02 0.93 2.39
33.38% 11.B6 0.00 4.4 0.228E+02 0.93 2.39
33.61 11.86 0.00 4,4 0.228E+02 0.23 2.39
33.84 11.85 0.00 4.4 0.227E+02 0.53 2.40
34.06 11.84 0.00 4.4 0,.227E+02 0.93 2.40
34.29 11.84 0.00 4.4 0.227E+02 0.93 2.40
34 .51 11.83 0.00 4.4 0.226E+02 0.93 2.41
34,74 11.82 0.00 4.4 0.22€E+02 0.93 2.41
34,96 11.81 0.00 4.4 0.226E+02 0.%23 2.41
35.19 11.80 0.00 4.4 0,225E+02 0.53 2.42



35.41
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35.86
36.08
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36.76
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37.20
37.43
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.225E+02
.225E+02
L224E+D2Z
L 224E+02
L224E+02
L223E+02
L223E+02
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.21 9E+02
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.218BE+02
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L21BE+02
L217E+02Z
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L217E402
L21T7E+Q2
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.216E+02
L215E+02
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.

213E+402

.213E+02
.213E+02
L212E+02
L212E+02
L212E+02
L212E+02
L211E+02
.211E+0C2
.2118+02
.211E+02
L211E+02
.210E+02
.2108+02

.93
.93
.83
.93
.93
.93
.93
.93
.83
.93
.93
.93
.93
.93
.83
.83

93

.93
.93
.93
.83
.93
.83
.93
.93
.33
.83
.93
.93
.93
.93
.83
.93

93

.93
.93
.83
.83
.93
.93
.93
.83
.83
.93
.93
.93
.83
.93
.93
.93
.93
.93
.63
.93
.93
.93
.83

MI\JI\JI\)!\JMI\JMNI\J\\JI\JN[\JMNNI\JI\JNNMMNNMNMNNNMMNNMNN

MNP MBI N RN RN NMNNMND NN NN

.42
.42
.42

43

.43
.43
.44
.44
.44
.45
.45
.45

45

.46
.46
.46
AT
.47
.47
.47
.48

48

.48
.45
.49
.49
.50
.50
.50
.50
.51

51

.51
.52
.52
.52

52
53
53
53

.54
.54
.94
.24
.55
.55
.A5
.58
.56
.56
.56
.57
.57
.57
.58
.58
.58



48.13 i0.36 0.00 4.8 0.210E+02 0.93 2.58
48.35 10.32 0.00 4.8 0.210E+02 0.93 2.59
48.57 10.28 .00 4.8 0.20%E+02 0.93 2.59
48.79 10.24 0.00 4.8 0.205E+02 0.93 2.59
49.01 10.20 0.00 4.8 0.209E+02 0.%83 2.59
49.24 10.16 0.00 4.8 0.209E+02 0.93 2.680
49.46 10.12 0.00 4.8 0.209E+02 0.93 2.60
45.68 10.08 0.00 4.8 0.208E+02 0.93 2.80
45.580 10.04 0.00 4.8 0.208E+02 0,93 2.61
50.12 10.00 .00 4.8 0.208E+02 0.93 2.61
50,34 9.95 0.00 4.8 0.20BE+02 0.23 2.61
50.54 9.091 0.00 4.8 0,20BE+02 .93 2,61
50.78 9.87 0.00 4.8 0.207E+02 0.93 2.62
51.00 8.82 0.00 4.8 0.207E+02 0.93 2.62
51.22 5.78 0.00 4.8 0.207E+02 0.93 2.62
51.44 5.73 G.00 4.8 0.207E+02 0.93 2.63
51.66 9.69 0.00 4.8 0.206E+02 0.83 2.63
51.88 5.64 0.o00 4.8 0.206E+02 0.93 2.63
52.10 9.59 0.00 4.9 0.206E+02 0.93 2.83
52.32 9.55 0.00 4.9 0.206E+02 0.93 2.64
52.54 9.50 0.00 4.9 0.206E+02 0.93 2.64
52.76 9.45 Q.00 4.9 0.205E+02 0.93 2.64
52.098 9.40 0.60 4.9 0.205E+02 .53 2.65
53.20 9,36 0.00 4.9 0.205E+02 0.93 2.85
53.42 9.31 0.00 4.9 0.205E+02 0.93 2.63
53.64 9.26 0.00 4.9 0.205E+02 0.93 2.65
53,886 9.21 0.00 4.9 0.204E+02 0.93 2.66
54.08 9.19% 0.00 4.9 0.204E+402 0.93 2.66
54 .25 9.11 Q.00 4.9 (0,204E+02 0.93 2.466
54.51 9.06 0.00 4.9 0.204E+02 0.93 2.66
54.73 5.01 0.00 4,9 0.204E+402 0.53 2.87
54.95 B.95 0.00 4.9 (0.203E+02 0.93 2.8l
55.17 8.90 0.00 4.9 0.203E+02 0.93 2.67
55.39 8.85 0.00 4.9 0.203E+02 0.93 2.68
55.61 B.80 0.00 4.9 0.203E+02 0.93 2.68
55.82 B8.74 0.00 4.9 0.203E+02 0.93 2.68
56.04 B.69 0.00 4.9 (0.203E+02 0.93 2.68
56.286 B.63 0.00 4,9 0.202E+02 0.23 2.69
56.48 8.58 0.00 4.9 0.202E+02 0.83 2.69
56.70 8.52 0.00 5.0 0.202E+02 0.93 2.69
56.31 8.47 0.00 5.0 0.202E+02 0.93 2.70
57.13 §.41 0.00 5.0 0.202E+02 0.93 2.70
57.35 B.36 0.00 5.0 0.201E+02 0.93 2.70
B7.57 8.30 0.00 5.0 0.201E+02 0.93 2.70
57.78 g.24 G.06C 5.0 0.201E+02 0.93 2.71
58.00 .18 0.00 5.0 0.201E+02 0.93 z.71
58.22 8.13 D.00 5.0 0.201E+02 0.93 2.7%
58.44 .07 0.00 5.0 0.201E+02 C.93 2.72
58.65 B.01 0.00 5.0 0.200E+02 0.93 2.72
58.87 7.95 0.Go 5.0 0.200E+02 0.93 2.72
59.09 7.895 0.00 5.0 0.200E+02 0.93 z2.72

*% WATER QUALITY STANDARD OR CCC HAS BEEN FOUND wE
The pollutant concentration in the plume falls below water quality standard
or CCC value of 0.200E+02 in the current prediction interval.
This is the spatial extent of concentrations exceeding the water quality
standard or CCC value.
59.30 7.83 0.00 5.0 0.200E+02 0.83 2.73
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.195E+02

195E+02

,195E4+02
.1%4E+402
.1B4E+02
L104E4+02
.1838+02
.193E+02
.193E+02
.193E+02
.152E+02
.182E+02
L.1928+02
.191E+02
L.191E+02
.191E+02
.180E+02
.1908+02
L.190E+02
.189E+02
.189E4+02
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.93
.93
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2.81
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2.82
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2.82
2.83
2.83
2.83
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71.67 3.73 0.00 5.4 0.186E+02 0.83 2.90
71.88 3.65 ¢.co 5.4 0.18B5E+02 0.83 2.90
72.09 3.57 ¢.00 5.4 0.1B5E+02 0.93 2.90
72.30 3.49 0.00 5.4 0.1B5E+02 0.23 2.90
72.51 3.41 0.00 5.4 0.18B4E+02 0.93 2.91
72.71 3.32 0.00 5.4 0.1B4E+02 .93 2.91
72.92 3.24 0.00 5.4 0.184E+02 0.23 2.91
73.13 3.1l6 0.00 5.4 0.183E+02 0.93 2.92
13.34 3.08 0.00 5.5 0.183E+02 0.93 2.92
73.55 2,589 0.00 5.5 0.183E+02 0.23 2.92
13.76 2.91 0.00 5.5 0.183E+02 0.33 2.93
73.87 2.82 0.00 5.5 0.1B2E+02 0.93 2.93
74.18 2.74 0.00 5.5 0.1B2E+02 0.23 2.93
End of RECIRCULATION BUBBLE for shoreline-attached jet motion.
Dilution in recirculation bubble = 6.6
Corresponding concentration = D.153E+02
Cumulative travel time = 97.8222 seac

END Or CORSURF (MOD310): BUCYANT SURFACE JET - NEAR-FIELD REGION

** FEnd of NEAR-FIELD REGION (NFR) **

The initial plume WIDTH/THICKNESS VALUE in the next far-field module will be
CCRRECTED by a factor 1.36 to conserve the mass flux in the far-field!

Some bank/shore interaction occuers at end of near~field.

In the next prediction medule, the jet/plume centerline will be set
to follow the bank/shore.

BEGIN MOD341: BUCYANT AMBIENT SPREADING

Plume is ATTACHED to RIGHT bank/shore.
Plume width is now determined from RIGHT bank/shore.

Plume condition is non-buoyant or weakly buoyant, or, at the end of the NFR
it is governed by full vertical mixing over the ambient depth,
or by complete lateral mixing over the channel width.

Thus, the BUGYANT SPREADING REGIME is ABSENT.

END OF MOR341: BUCYANT AMBIENT SPREADING

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

Vertical diffusivity (initial value) = 0.120E-01 m"2/s
Horizontal diffusivity {initial value) 0.600E-01 m"2/s

Profile definitions:
BV = Gaussian s.d.*sqgrt{pi/2) (46%) thickness, measured vertically
or egual to water depth, if fully mixed
BH = Gaussian s.d.*sqrt{pi/2) (46%) half-width,
measured horizontally in Y-direction
S = hydrodynamic centerline dilution
= centerline concentration {includes reaction effects, if any)

9]
I



Plume Stage 2 (bank attached):
X Y b 5 C BV BH
74.18 0.00 0.00 5.5 0.182E+02 0.93 g.00
Piume interacts with BOTTOM.
The passive diffusion plume becomes VERTICALLY FULLY MIXED within this
prediction interval.

B0.33 -0.00 0.00 5.6 0.180E+02 0,93 B.11

B6.49 -0.00 0.00 5.6 0.177E+02 0.23 B.22

92.65 -0.00 0.00 5.7 0.175E+402 0.¢93 8.33

98.80 ~-G.00 0.00 5.8 0.173E+02 G.93 8.43
104.96 -0.00 0.00 5.9 0.170E+02 0.93 8.54
111.12 -0.00 0.00 5.9 0.168E+02 0.93 8.64
117.28 -0.00 G.00 6.0 0.166E+02 0.93 8.75
123.43 ~0.00 0.00 6.1 0.165E+02 0.93 B.85
12%.5%8 -0.00 0.00 6.1 0.163E+02 0.93 B.9%
135.75 -0.00 0.00 6.2 0.161E+(02 0.93 9.05
141.81 -0.,00 0.00 6.3 0,1598+02 0.%3 9.15
148.06 -0.00 0.00 6.4 0.157E+02 .93 9.24
154.22 -0.00 0.00 6.4 0.156E+02 .93 9.34
160.38 -0.00 0.00 6.5 0.154E+02 0.93 9.44
166.53 -0.00 0.00 6.5 0.153E+02 0.893 9.53
172.69 -0.00 G.00 6.6 0.151E+02 0.93 9.62
178.85 -0.00 0.00 6.7 0.150E+02 0.93 9.72
185.01 -0.00 0.00 6.7 0.14BE+(02 0.%3 9.81
191.16 -0.00 0.00 6.8 0.147E+02 G.53 5.90
137.32 -0.00 0.00 6.9 0.146E+02 0.93 5.9%
203.48 -0.00 0.00 6.9 0.144E+02 0.93 10.08
209.64 -0.00 0.00 7.0 0.143E+02 0.93 10.17
215.79 -0.00 0.00 7.0 0.142E+02 0.93 10.26
221.85 -0.00 0.00 7.1 0,141E402 0.93 10. 34
228.11 -0.00 0.00 7.2 0.140E+02 0.93 10.43
234.26 -0.00 0.00 7.2 0.138E+02 0.93 10.51
240.42 -0.00 0.00 7.3 0.137E+02 .83 10.80
246.58 -0.00 0.00 7.3 0.136E+402 0.93 10.68
252.74 -0.00 0.00 7.4 0.135E+02 0.23 10.77
258.8% -0.00 0.00 7.5 0.134E+02 0.93 10.85
265.05 -0.00 0.00 7.5 0.133E402 0.93 10.93
271.21 -0.00 0.00 7.6 0.132E+02 0.93 11.01
277.37 -0.00 0.00 7.6 0.131E+02 0.93 11.09
283,52 -0.00 0.00 7.7 0.130E+02 0.93 11.17
280.68 ~0.00 0.00 7.7 0.128E+02 0.983 11.25
295,64 -0.00 0.00 7.8 0.128E+02 0.93 11.33
302.00 -0.00 0.00 7.8 0.128E+02 0.93 11.41
308.15 -0.00 0.00 7.9 0.127E+02 0.93 11.49
314.31 -0.00 0.00 7.% 0.126E+02 0.23 11.57
320.47 -0.00 0.00 8.0 0.125E+02 .93 11.85
326.62 -0.0¢C G.00 B.1 0.124E+02 0.93 11.72
332.78 -0.00 0.00 B.1 0.123E+02 D.93 11.80
338.94 -0.00 0.00 8.2 0.123E+02 0.93 11.87
345.10 -0.00 0.00 8.2 0.122E+02 0.93 11.85
351.25 -0.00 0.00 8.3 D.121E+02 0.23 12.02
357.41 -0.00 0.00 8.3 0.120E+02 0.93 12,10
363.57 ~0.00 0.00 8.4 0.120E+02 0.93 12.17
369.73 -0.00 0.00 6.4 0.119E+02 D.923 12.25
375.88 -0.00 06.00 8.5 0.118E+0D2 0.93 12.32
382.C4 -0.00 0.00 8.5 ¢.117E+02 0.93 12.38
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2912.87 ~0.00 0.00 20.5 0.488E+01 0.93 29.83
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The passive diffusion plume becomes LATERALLY FULLY MIXED over the channel
width during the current prediction interval.
3048.13 -0.00 0.00 20,9 0.4778+01 0.93 30.48

Effluent is FULLY MIXED over the entire channel cross-section.

Except for possible far-field decay or reaction processes, there are
NG FURTHER CHANGES with downstream direction.
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4919.892 -0.00 0.00 20.8 0.47BE+(1 0.93 30.48
4926.08 =0.00 0.00 20.9 0.47BE+01 0.93 30.48
4932 .24 ~0.00 0.00 20.9 0.47BE+01 0.93 30.48
4938.39 -0.00 0.00 20.9 0.47BE+01 0.93 30.48
4344 5% -0.00 0.00 20.9 0.47BE+01 0.93 30.48
4850.71 ~0.00 0.00 20.9 0.478E+01 0.93 30.48
4556,87 -0.00 0.00 20.9 0.478E+01 0.93 30.48
45963.02 -0.00 .00 20.9 0.478E+01 0.93 30.48
4569.18 -0.00 0.00 20.9 0.478E+01 0.93 30.48
4975, 34 -0.00 0.00 20.9 0.478E+01 0.93 30.48
49B81.49 -0.00 0.00 20.9 0.478E+01 0.93 30.48
49B87.65 -0.00 n.0o 20.9 0.478E+01 0.93 30.418
4993.81 -¢.00 0.00 20.9 0.478E+01 0.93 30.48
4999.97 -0.00 0.00 20.9 0.47BE+D1 0.93 30.48

Cumulative travel time = 7705.1421 sec

Simulation limit based on maximum specified distance = 5000.00 m.

This is the REGION OF INTEREST limitation.

END OF MOD361l: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

CORMIX3: Buoyant Surface Discharges End of Prediction File
33333333333333333333333333333333333333333333333333333333333333333333333333333
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Appendix C - Sensitivity Analysis

SENSITIVITY ANALYSIS RESULTS

Table B-1. Results for model scenario 1, base condition: ambient flow= 617 cfs and effluent
flow= 20 mgd (31 cis)

width (m) of depth {m) of  Effluentis
the discharge the discharge fully mixed at

outlet outlet m

1 0.22 2809
0.3 2978
0.5 3119

2 0.134 2898
0.2 3048
0.5 3206

Table B-2. Resulis for model scenario 2, base condition: ambient flow= 180 cfs and effluent
flow= 20 mgd (31 cfs)

width (m) of the depth (m) ofthe  Effluentis fuly S=2.84at  Dilution (8)

discharge outlet discharge cutlet mixed atm m at400 m
1 0.22 2557 9.68 5.3

0.3 3255 21.14 4.7

0.5 4036 43.27 3.9
2 0.134 1508 2.1 6.1

0.2 3007 11.67 4.9

0.5 4773 292 3

Table B-3. Results for model scenario 3: ambient flow= 157 cfs and effluent flow= 20 mgd
(31 efs)

width (m) of depth {(m) of  Effluentis 5=2.84 Dilution
the discharge the discharge fully mixed at atm {S) at
outlet cutlet m 400 m
1 0.22 2570 10.88 4.8

0.3 3325 25.52 4.3

0.5 4182 53.7 3.6
2 0.134 718 2.13 5.9

0.2 2731 13.8 4.7

0.5 >5000 427.5 2.8




Table B-4. Results for model scenario 4;: ambient flow= 15000 c¢fs and efiluent flow= 20
mgd (31 cfs)

width {m} of the depth (m) of the  Effluent is fully
discharge outlet discharge outlst mixed atm

1 0.22 876
0.3 867
0.5 860
2 0.134 872
0.2 870
0.5 859

Table B-5. Results for model scenario 5: ambient flow= 617 cfs and effluent flow=11.4 mgd
(17.7 cfs)

width {(m) of depth (m) of Effluent is
the discharge the discharge fully mixed at

outiet outiet m

1 - 014 2980
0.2 3059
0.5 3112

2 0.1 3049
0.2 at11is
0.5 3127

Table B-6. Results for model scenario 6: ambient flow= 157 cfs and effluent flow=11.4 mgd
(17.7 cfs)

width (m) of depth (m) of  Effluentis
the discharge the discharge fully mixed at

outlet ouflet m

1 0.14 3361
0.2 4012
0.5 4920

2 0.1 3277
0.2 4528

0.5 >5000




Table B-7. Results for model scenario 7: ambient flow= 180 cfs and effluent flow=11.4 mgd
(17.7 cfs)

width (m) of depth (m) of  Effluentis
the discharge the discharge fully mixed at
outlet outlet m
1 0D.14 3285

0.2 3896

0.5 4680
2 0.1 3544

0.2 4368

0.5 4950

Table B-8. Results for model scenario 8: ambient flow= 15000 cfs and effluent flow=11.4
mgd (17.7 cfs)

width {m) of depth {m) of  Effluentis
the discharge the discharge fully mixed at
outlet autlet m
1 0.14 B73

0.2 866

0.5 859
2 0.1 871

0.2 862

0.5 858
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Appendix D - Additional Laboratory Reports
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FEBRUARY 25, 2009 UPSTREAM MONITORING LABORATORY RESULTS
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Repori # VIN2510

City of Turlock

136 8. Broadway, Ste 270
Turlock, CA 95380

Samnple 1D; K3
Lah 1D: VDB2510-01

GeoAnalytical Laboratories, Inc.

1403 Kanzas Avene: Mudesta, CA 93351 Phene [209) 372-G945¢  Fax (169] $72-0016

Dute: 03:03:09
Project: San Joaquin River Stody Date Rec'd; (2/25:09

PO
CERTIFICATLE OF ANALYSIS

Daic Samipled; 03/25:09
Time: 10:00

Sample Notes: Sampler: Jeanelte White

Method i, MM, Analyie Resubt Cnils Flags Started  Darch

334.2 .30 G 1L L2 Tetrachiomzthane NDO ue L XI6:00  VHIOSGR
30 412 Li,1-Trichtorocthune ND usL
(] 0,20 LL22-Terashomethan: ND uzl.
{1.50 h14  LLE2-Trichinresthane NI el
0.an 068 Li-Dbchlaroshane ND el
0,30 08 LI-Dichkpethyleas ND it
030 008 LE-Dichhroprogens NI ug .
430 010 1,2, 3-Trizhlorbanrene MD ug/l
(.50 10 124 Tricklomhanzens NI ugil,
0.5 {11 L2 A-Teimelhylbenrere NI} wzl
0.538 {13 L 2-Dxichiprbenzzne b ] vl
.50 0.8 L.2-Bizhfornethanz ND ueil,
0.x0 0.4 L2-Dichletopropans WD upd,
HED ez L1 3-TrimetiyIbenzzng HD uedd.
(=11} 13 1 3-Dichlorotenzens ND uzl
(154 4.1 t3-Bichlprogiipaae NI L
.30 032:  13-Dichloreprapsne fietal NI vl
030 007 L4-Disklzeabznzene KD e
{50 210 2.2-Dickleraprepane HD uedl.
1 G} 8.0%  2-Chlnseatly] Vins ] Eider NI} uzL
030 12 2-Chlorutaloene ND wzl
050 0.13  4-Chlammioliens ND el
070 0.4 Benzene wD ugd.
.30 0.1 HOrnnbenzens ND upT
1513 .12 Bremnchieromzthane HD ugL
1.04 2A7  Bremadichloremethans HD ug'L
R .31 Bromalorm NG 'l
030 033 Dromemethane ND el
.30 024 Corbon Tetrazhburiie ND ugel,
0.30 Q.25 Chlneahzne KD 'L
| G G.16  Chloenlerm 30] ueL
AN 33t Chlorometion:z MND ve'l,
0.3l 008 eis-1.2-Dichlemsihylere ND vzl
1.00 {125 Dibromockioremelhane ND rz'l.
D30 03t Bihromomesthace NI vl
G50 0.3} Dichiosdilluniomethanz (FREON 12) ND ugsl,
EAH 0.20  Di-isaprapyl Eiher {DIPE) (8] ueL
300 017 Ethyltert-Buls Ethec {ETDE) HD e,
a.30 .42 Ethylbenzane ND ug'L
.30 .13 Hevashlombuladicne ND Bzl
.50 aen  Isogmp lbenrenze {Cirens) ND wrl.
0.20 033 mup-Nylere ND uad,
.00 020 Methyl teek-Baiyl Exher (MTRE) D T
0.5 G643 Methyleane Chlende HD gL
.50 0% Manochlieh2ezenz HD usL
.50 (Y3 n-Lmyl Bonzens ND uz:l,
(.30 010 n-Prapyl Benzens ND gl
0.:0 017 o-Nylere NI ugt,
n.sp 0.01  pelsoproprlioluepe (N8 [1].5
4.5 G112 see-Butylbanzere . H} ugil
0.50 m1G Styrene N[} upd,

Cerification & 2383



Report £ YOB23H0
City of Turlock

136 8. Broadsay, S1e 270
Turlack, CA 93380

Sample [D: R3
Lab ID: VER2319-01
Sample Notes:

GeoAnalytical Laboratories, Inc.

1403 Kansas Aavenue  hmkesta, CA 93351 Phoaz (209) 720000 Fac(209) 572-0914

Date: {43/03:00
Project: San Joaguin River Siudy Date Ree'd: 022309

ros
CERTITICATE OF ANALYSIS
Dafe Sampled:  02:23/09

Time: 10:00
Sampler: Jeanette White

Mlethud 1L MDL Analsfe Resuft Units Flags Staried  latch 8
3342 300 o7 Teet-Amyt Mehyl Bthar{TAME) HD ugl. 220609 V006K
2.00 070 en-Bulirol (TBAY ND uel,
1.5} 289  tert-Butvlberzzne wD uz’L
[OK{1} 317 CFetrazhlomeths lene (1015} D L
0.30 o5 CFokeas : ND 'l
1.0 .23 Telal Trihalomethznes D vl
Q4.30 .12 poas-12-Dichlurozthylznz ND upl,
a0.50 0.4 Trichlorozthylene KD ugid.
500 045 Frichlorelluoromethen: ND upi.
0.0 0.1 Trichlomelofluerocthany H(> ugiL
0.50 033 Vinyl chloridz N ugil
.50} 039 Xvlenes total NI ug’L
Surrogate Amnt §piked  Amnt Heconered % Recovery QC Limit % Surrogute Noles
I.2-Dichlorethazeds 3.000 530 fen % 73732
2-Hrosne-1-Chlomopropane 3060 441 Y24y EF SRR
$-Hromuatluerabenzene 3000 192 98 % 74-132

{'W W,fg:\@"gz .

Mario D'Onofrie £

Chamist

\r.__ ey
}’_XE_ — ("’L{A‘fA £y
Donna Keller

Laboratory Dircctor

Certificarion £ 2383



Report# Y9B2310
City of Turlock

154 S. Broadsway, Ste 270
Turlock, CA 93380

Sample 1IR3
Lab ID: voB2310-04
Sample Noles:

GeoAnalytical Laboratories, Inc.
1103 Kansxs Avenu:  Medesio, CA 9315 Phone {209) §72-0900  Fax {109) 572-0%16

Date: a311709
Project: Szn Joaquin River Study Date Itee'd:  02/25/09

PO&
CERTIFICATE OF ANALYSIS
Date Snmpled:  02/23/09

Time: 10:00
Sampler: Jeonette White

Methnd nL MBPL _ Amalyte Hesult Units I1ags Staried  Baich#
3000 AHY 18)  Npraeand Nivitz as M HY0 weil LIGNT VDOS4T
240 4 Niteotz ns NO3 53 mg'L
1400 1000 Nitrz as NO2 ND ugl.
353 1.00 0.80  Tatsl Kjcidehl Nitrogea D mz'L W YE063T

Qf&i[ gﬂ/

C ht:-mlé

Dower bl

Donni Keller
Laboratary Director

Cenilication #2383



Report & Y9B2510

Cily of Turlock
156 S, Broadway, Ste 270
Turlock, CA 95330

Somple 10 Plant Effinent

GeoAnalytical Laboratories, Inc.
1445 Kansas Avenue  Modesto, CA 9535 Phonz (209} 572-0900 Fax (209) 5720916

Date:  83/11/09
Project: San Joaquin River Study Pate Ree'd: 02/25:09

PO
CERTIFICATE OF ANALYSIS

Date Sampled: 02/25/09

Lah 1I): vanzsio-o2 Time: 10:40
Sample Notes: Snmpler: Jeanzgtte While
Method ItL MBL_ Analvie Result Llails Flags Steried  Datch#
3142 .30 008 1,10 2-Tetmzbloroethane ND ozl 234609 VOIses
0.50 0.12 i1, 1-Trichleretiane 8D gl
0.50 020 t,12.2-Tetrachlomosthane ND [TE
0.50 0,14  1,12-Trichlgroethane ND ugil
{.50 088  I1,1-Bichlumzthans h{ ] ug'L
.50 g 1L 1-Bichlumsthylkenz ND 171,
.50 008  1,]1-Dickloropropens »D uzl,
{1.50 014 1,2,3-Frichlarobenzens \ND ugl.
#.50 .10 1,2 A-TFrichlzrebenzens ND ugL
0.50 0.1 1,24-Trimethylbenzens KD ugL
0.50 013 1 2Dichlorobenzene KD ugil,
0,30 018  1.2-Dichlorelhans WD upil
0.50 0.12 1, 2-Dickloropropans HD upl.
.50 012 1.3,5-Trmethylbenzene ND vl
.30 0,13 13-Dicklorabenzene NI usL
030 k11 13-Dichlsropropans NI uw'l
0,50 D21 1 3-Dichlerapropens (total) H 2l
0.30 007 1 4-Dichlorsbanzena H» vzl
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050 211 d-LChloretoluzng NG vxl
.30 0.1 Henzene NG uz'l
0.30 1t Dromoheazeaz ND vzl
0.30 (.12  Bromochloemethane xp uEl
1.0} 017  Hoomodichloromsthans 164 ug'l
1.G0 021  Bramoferm 0.29 ugsl. )
030 635 Bremomzihanc hY M ugl.
0.50 020 Cazbon Telrzchloride KD uel
0.50 025  Chlomethane KD ugll
1.00 016 Chicroform 3.2 ues,
.50 031 Chieromaihone ND unl,
.50 008 rcis-1,2-Dichloroethy [enz WD usf,
1.00 023  Dibromochleromethang 577 e/l
0,50 021 Dibmmoemethane HD uzl
0.50 033 Dickloradifluaromethane(FREON 12} HD ug'k
3400 (20  Di-isopropy] Ether (DEPE) HD uzlt
3.00 017 Eihyl tent-Butyl Ethar (ETBE) {In] LELR
0.390 i2  Ethylbenzene HD ugl,
0.30 (13 Hesachlorobotadiens ND uz'L.
0.50 006  Isepropyibenzens{Cumens) ND vzl
0.30 0.22  mp-Xylene B uz'L
3.0 020  Methyl e-Buryl Gthee (MTBE) D ugl
050 043 Methylens Chlerde ND uzl
030 049 Monoshlorobenzens xD upl
0.50 013 n-Btyl Benzene KD up’L
0.50 0.3 n-Propyl Benzens ) KD ugl
0.50 017  o-Xylene KD ugfl.
.50 011 p-Isopropyloluene KD epl,
1.50 012 sec-Dutvlbznzens WD (TR

Certification # 2583



GeoAnalytiml Laboratories, Inc.
1403 Kansas Avenue  Modestg CA 33351 Phans (2033 572-0900  Fac(209) 37240216

Report # ¥9B2311 Dafe: - (3/11709
City of Turlack Project: San Jonguin River Study Dole Ree'd:  02/25/0%
156 S. Broadway, Ste 270
Turlock, CA 93380 PO#
CERTIFICATE OF ANALYSIS

Sumple ID:  Plant Effleent Date Sampled:  02725/09
Lab ID: VoBas16-02 Time: 19:90
Sample Notes: Sampler: Jeanette White
Merhed RL MDOL  Analvie [tesult LUnits Flags Staried  Uatch#
53432 e.50 110 Seyreng ND ugt. 22609 VODERS

o o7 Ter-Amyl Methy) Elher{TAME) ND uzl

300 0.76  ter-Butanol (TBAY ND ug’L

0350 002  rern-Burylbenzense N uz'l

030 o0.bF  Tetrachlaroethylenc{PCE) ND uail.

0.50 0.05  Teluzne ND upl.

1.00 025 Tolot Trihalomethonas 547 sl

030 012 trans-1 2-Dicklprozthylzne KD ugl.

0.50 014 Trichlerocthylene KD uel

200 0435 Trichleroflupromethane HND ugT,

i0pe 013  Tricklermtrillupresihane NI gL

.50 033  Vinyl chladde ND up/L

0.3 039 Xylenes, total HD w2l

Surragate Amnt Splked Amnot Kecovercd % Mlecovery QC Limit Ve Surrogate Notes

1.3-Dichlornethanad] 5000 547 07 %% 72732

2-Bremo-1-Chlosopiepane 5000 443 87 %5 Fr-134

4-Bromaflus cbenzene 5000 313 3% 3132

54 M@fﬁ// ) s L(.LL

Marie D'Onolrio Donna Keller
Chemnist Laboratory Director

Centification & 2383



EEQ‘ - 1414 3tanisiads Skreer L
: * frasno, Califomnia 93706 BSK Submission Number: 2009021768

Arnlg tical ; (650} 497-2888
Laboratories | Fax [559) 485-6935
Lu,t_,mcd%ﬂaimmumc:. !!

Michelle Fard 0M
City of Turlock 03/10/2009
136 South Broandway Suite 270

‘Furloek, CA 95380-5123

Dear Michelle Ford,

Thank you for selecting BSK Analytical Laboratories for your analytical testing needs. We have
prepared (his repont in respanse 1o your request for annlytical services. Please find enclosed the
following sections for your complete laboratory report, each vniquely paginated:

CASE NARRATIVE: An overview of the work performed.
CERTIFICATE OF ANALYSIS: Analytical results,
REPORT OF SAMPLE INTEGRITY
CHAIN OF CUSTODY FORM

Certification: BSK Analvticn} Laborotories cenifies that the test results contmined in this report mecet all
requirements of the NELAC Standards for npplicable certified drinking water chemistry analyses under CA
NELAP Cenificate 204227CA, CA-ELAP Cernificate #1180, and Nevadn Certificare #CA79. For all other
matrices and bacreriological anulyses, this data package i¢ in compliance with ELAF Standards for
applicable cenified analyses under CA-ELAP Certificate #1180. Any exceptions to opplicable standards
hove been noted fn-thecosemmendiive, Theam nole thet eeriifcotions ore applicable oty to tests andior
analytes specified on each. Certifieation informmion may be obtained by contacting the laboratory or
visiting our website at wwww.bsklabs.cam. The results in this report pertin only to the samples {ested in the
luboratory, This report shall not be reproduced, except in full, without writlen permission lrom BSK
Analytical Loboroatories.

It additional clarification of any information is required, please contact vour Client Services Representative,
Stacey Burmer, ut (800) 877-8310 or (359} 497-2888.

B‘SK ANALYTICAL LABORATORIES

@dﬂ&j )L:)M/l/)mc’\

Stacey BunnmJ
Client Services Representative

[EEHTEINHER IR CTRR

An Employee-Owned Company ; Analytical Testing | Construction Observaiion | Environmental Enginzering
Drnilling Services | Food & Dairy Laboratories | Geetechnical Engineering | Materials Testing



Casec Narrative
BSK Submission Numnber, 2009021768

SAMPLE AND RECEIPT INFORMATION

The samplefs) was received, prepared, and snalyzed within the method specified holding times unlesy
othenwise noted on the Cenificate of Analysis. Samples, when shipped, arrived wilhin acceptable
lemperature requirements of 0° 1o 6° Celsius unless othierwise noted on the Repori of Sample Integrity.
Samples collected by BSK Analytical Loboratories were collecled in necordunce with the BSK Sampling
and Collection Standard Operating Procedures.

QUALITY CONTROL

All analstical guality controls are within established method erterin except when noted in the Quality Control
section or on the Cenificate of Analysis. All positive results for EPA Methods 304,1, 502.2, and 574.2 require
{he nnalysis of o Field Reagent Blank (FRB) (g confirm that the results are not a contamination errar from iield
sampling steps, 1 Field Reagent Blanks were not subinitted with the samples, this method requirement hias not
been perfermed. QC samples moy include analvies not requested in this submission,

SAMPLE RESULT INFORMATION

Sumples are analyzed as received (wet weight bosis) unless noted here. The resulis relate only to the
items tested, Any exceptions to be considered when evalunting these resulty are also listed here, if
applicable. Results contained in this package shall not be reproduced, except in full, without writien
approval of BSK Anelytical Laboratories.

ORDER  TEST ANALYTE COMMERT

[TEHERTE R R TR TS

Caze Namolive Pasz 1 of [



1414 Stanislous Stresr
Fresnc, Cailfornia 23704

.

Analytical | (s59] 497-2888
Laboratories | Fox (559 485-6935
Engir:ccrlis-ﬂ'r'lhnratnﬁcs |
Michelle Ford
City of Turlock

156 South Broadway Suite 270
Turlock, CA 93380-5123

BSK Submission #: 2009021768
BSK Sumple ID # 1090032

Pryjeat 1D. Project Dases

Suhmission Comments:

San Jeaquin River Swdy

Certificate of Analysis
NELAP Certifiente #04227CA
FLADP Certificate #1130

Repore 1ssue Dater 0375072009

Sanple Tap2: Liguid Duatz Sampled:  (52/25:2004
Szmiple Description: R3- Parent Tims Samplad: 09353
Sampte Comments: Daje Received: $2:26/200%
Organics

Prep Analysis
Analyte Meihod Result Units ML Dilution DL Bate/Time Date/Time
Dinmedichlormettane EPA 312N ND ugpl. ¢osG¢ 1 0.050 (3:02:08 03:02:09
Bromoforn EPASM2Mz8 ND pet 0033 1 0.050 03:02:0% 30209
Chlproierm EBa 3242Ma2 ND pel 0.0:0 0.030 03:02:04 43:02:09
Dibru mezhlewmethange EMA 3243Med  ND ugel 0630 0.030 03:02:04 43402009
Surrogate
S Hromouorbenzene FPASZ2Mod 92 %t Rec 1 NiA (03:02/69 03.-‘01.-‘69- T

PGL: Practicat Quantitation Limit

DLR; Detectionn Limit for Reporting
1 PQL x Dilatien

NB: Nene Bejecwed at DLR

pCifL: Picocure per Liter

SR N SAETR 1T EICY AT LN D

mgfL: MillisramsLiter {(ppm)

mg/Ky: MillipramsKilegeom {ppm)
up'ls Micrograms/Liter (pph}

apfRa: Micrograms Rilogrum {ppb}
taRueer Peecent Recovered (summogates)

Repur Avtberizatier Code:

H: Analyzed outsile of hold time
PPz Preliminesy resule
S: Suspect result. See Case Narrative for comments,
E: Anclysis peeformed by External [abarotory,
See External Labaratory Repart attachments.
MDBC: Min Beteceeble Concentration
Page 1 of 3



o

Analytical
Laboratories

E-:':ginecr%ﬁ{ﬁhmztnri:':s
Michelle Ford

City of Turlock

156 South Broadway Suite 270
Turlock, CA 95380-5123

BSIK Submission & 2009021768

BSK Sample ID #; 1090033
Froject ID:

1414 ianisiqus Sfrear
Frasne, Californla 23706
(559} 497-2088

Fox (559) 485-6935

_
wwii)

Project Dese: San Joaquin Kivee Seady

Submissien Colmments:

Certificate of Analysis
NELAP Certificate #04227CA
ELATP Certifiente #1180

Report Issue Date: $3710:2009

Dawe Sampled 0372372009

Sample Type: Liguid
Sagmiple Dyseription: R3- Parent Dupilicale Timg Sampled 0957
Sample Cemments' Date Receivad §3/26:2009
Orzanics

Prep Annlysis
Analyte Method Result Units PRQL Dilolion OLR Date/Time DaeTime
Bromedichlaramethan: EPA3242Med ND gl (.050 H 4.050 03:02709 N3:072:04
Bremoitem EPASZIIMo NI pgl 08350 1 {050 03:02:09 03/02:09
Chleralizrm EPAIZAZMl NI ngls 0830 | 050 HEHOIL 03:02:09
Ditvomashlommethanz EPA3Z22hed  ND ngl 0650 G050 §3,02:49 03:032:09

Surrugnie

4-Bromaefvorebenrene

EPASH Ml 91 WRe L NA 030209

Ceavze

POL: Practical Guaniitation Limit

DLR; Detectinn Limit fur Reparting
: QL x Dilution

ND: None Detected ot DLR

pCUL: Picarurie per Liter

TEN LD RETLADER EIOEA 90 CEE RSN e

myL: Mitlipramy/Liter {pan)

meKe: Milligrams‘Kilogram {ppm)
pe'Ls MicrogramsdLiter (ppb}

pe'Ke: Mivrograms:Kilopram {pph)
%EReer Percent Recovered (sumogates)

Repon Authentioation Cods:

H: Analvzed outside of hold time
P: Preliminary result
8t Buspect result. See Case Normative for commients,
E: Analysis perfonned by Externul Izbaratery,
See Externul Lubomtery Repen attochmenis,

MDC: Min Detectoble Cencentration
Paae 2 03



Analytical
Laboratories
Enginccr%SI'.?:lmr:lmﬁcs
Michelle Ford

City of Turlock

156 South Broadway Suite 270
Turlock, CA 95380-5123

BSK Submission #: 2009021768

BSK Sample ID #: 109003:4
Pigject 11 Project Desc:

{559) 497-2888
Fax (557} 485-6935

Submission Comments.

L 414 Stanislaus Skeet
Fresno, California 23704

San toaquin River Study

Certificate of Analysis
NELAP Certificnte H04227CA
ELAP Certificate #1180

Report Issue Date; H3710:2000

Sample Type: Liquid Dats Sampled: 0272372009
Sample Deseriplion: Envienmental Blank Time Sampled: 100U
Sample Commenis: Date Received: 0272672009
Organics

Pren Analysis
Analyle hMethoed Resuht Unfts QL Dilution BLR PawiTime NateTime
Bromadichlerometiane EPA FHIMK NI gl 0gs0 1 0.050 03:02:09 (1302409
Bromaform EFA S242Med ND ne'l posn 1 0.050 0332759 U309
Citerofonn EPA SN ND pefL O350 1 0.050 03:03/09 D307/
Dibrowmeshiforometiane EPA5242Mcd ND ngil 0050 1 0.0350 O3:412/09 03:02:09
Surrognte '
s-Itomallarchenzene EPAS233Med  9p 3 Rec i NiA 03:02700 030200

me'L: MilligramsLiter (ppmy)

meRe Milliproms/Rilogram (ppm) DLR: Detectice Limit for Reponting
pgL: Micrograms/Liter (pph) : PQL x Pilution

pefthe: Microgrums Rilogmm (ppb) ND: None Detected vt DLR

3pRec: Percent Recavered (surmogales) pCifL: Picacurie per Liter

I'QL: Prostical Guoatitation Limit

Repats Aushertizarizn Code: (AL EFTONERCTAEINEA0E SIVE & ANVEIENULRE BRENRNE:

H: Analyzed outside of hold time
P Preliminacy result
5: Suspect result. See Cuse Momative for comments.
E: Anzlysis perfunaed by External labaratary,
See External Labarotory Report attocbiments,

MBC: bin Detecteble Concentrativn
Pape 3 of 3



Sample Integrity Pe. | of £ c 2009021768  02/26/2009
TURLOCK Cl  TAT: Standard

. Recaived 2 {2WE 226056
Date Reseived 21U AL O T W

Section 1- Sampled Snme Dy

E dinple Transpore: WalkIn o 81V R-Couner Transported I Ice Lii‘r.‘s]t l}ox Hand
Has chillibg process begun? ¥ N Samples Received:  Chilled to Touch 7 Awmbient 7 Onlee

Seetion 2- Samplod Previoualy
Sample Transport:  €AGQ' UPS  SIVC  Walk-ln BSK-Courler GS30  Fed Exp.  Other:

No. Coolers/lee Chests: \
Was Temperature In Range :L Y ) N Received On lce; Wt /ﬁf___l_@

Descerbe type of pucking materials: @ Eaditn l‘nq}a-iifgi’eanms /f’nper Oll_lﬁl?:
Were ice chest cusiody seals presem? Y (,@ Inlact: Y @

Temperature(s): (5’

Sceetion 3- COC InTo. Copleted Tnfe From Compleled Infb Frum
Yes Nu Cuuilninze Yes Ng Crenloinzr
Was COC Recaived — Anitlysis Requested —
Date Sampled — Any hold times legs than 72hr —
Time Sampled ~ Client Name —
Sample ID — Address —
| Specinl Stompe/Handling Ins. — Telephone # i
Sevlion 4- Botiles / Analysis j Yes No Wia  Comment
Did all bottles arrive unbroken and intact™: —— {
Were botile custody seals present? -
Were bottle cusiody seals intact? _
Did all botite labels agreg with COCH —_—
Were correct contniners used for the 1ests requested?: —
Were correct preserviations used for the tests requested?: L
Was a sufficient amount of snmple sent for tests indieated?: —
Were bubbles present in VOA Vials?: (Volatile Methnds Only) — !
Were Ascorbic Acid Boetiles reccived with the VOAs —

Seetion 5- Comments { Discrepancies

Samnple(s) SplitPreserve; ch_§ é} ) Container; Preservation: Tmit.:

3 : | .
Was Client Service Rep. notified of diserepancies: @ No MNEA CSR:.MU‘ Notified By i};’a
L — J

Explanuations / Comments

= - P AT L i 1 ' T "
F=YUCKE. PO, o FEGQUINTNS,. At &
) ! S Lol 2 ue) yidS RN,

2 o 5 Yo7 - LV PO P ---;—‘ Mgt
Ao R RS Perree Pul = R v EeE R

Tof_SOTAAe VB TWerE L FrgnGn Brnk 2 1 0u OF 8 ot OIS filled ™

WP, XD tW0 A0 WIS A T Wubide,  2IsUldt 80

e whrl ROe)

; Repornt Comment Entered:

P}
A o
SR-FL-(002-02 Labeled by \u/ Lahels checked by: Fp2r

534 1435



Sample Integrity Pg Jof +
SR-FL-0002-02 BSK Bottles @ No

S0z (A) loez(B) 3202(C}  Amber Glass (AG)

2009021768
TURLOCK CI

226056

10 DS T SEE A DIL TN

02/26/2009
TAT: Standard

COll’[’ill‘lﬁl(S) Recelved
Pocti Nn:8S.03 - :

Wl fo

None {p) "0

Kane {p) =7

HNO, o) ol - T e R e

S0, (p)
NADH {p): T

Othtr

230ml {AG)Y None: -

250ml (AG) 1,80, con‘“‘-“’““’L N S

-":JOmI {-\G}-\I‘ls 01 3]: 547 :u:l..::; o T T s e L o e e e

250ml (AG) Na:S:0xt MCAA «31 1 el
2500l {AG)Y NH:Cl352 PRk -

250ml (AG) EDA DBPs "™ b

Z50mI (AGYOher i ia i i ST

"00ml {AG) Nong v

‘iOmeI{\G}H SD{H‘H DlL‘iglﬁciuiahl ' . -

i Liler {J\G) Nom.

1 Liter (AG) 80, TO8G e

| Liter (AG) Na:8-0,  548¢ 525/ 53] ST

{-Liter (P) NayS:0rF 3,805 -.549 0 10 7

1 Liter (AG) NaOH+ZnAc Sulftde

T Liter (AG) Ascorbi/ EDTA ot Citrale 327 #3707 0

s

1 Liler {AG) CuSO4 Trizma 329 ™ Tk

1 Liter (50) Nm:80; F HCL 525 BCHR ¥ ik

1 Lm.r {:‘\(r) -‘unmuumm Ch]ondg 33' Nrrtix' B

40:11! v O.f'\ Vial C,-lear - IIL‘L

40ml VOA Vial Amber —Nn:8:0y

J0ml VOA Vial Clear - None

‘40ml VOA Vial Clear - Nma8.05 504, 305

40m] VOA Vial Clear - AI-I__-_."I’O,,- . ]

G ther:

Azbestos 320z Plasded/Foil

Radiolovicel  GA ¢ GB_ (V4 Gal Plastic)

Rudiotosical 236 ¢ 238 (32 oz plastic N-HSK)

Radon 200ml Clear (1)

Low Level He/Malals Double Baggie
THM-FP 440m] VOA Nona -

e

.250 Clear Glass Jar -

500 Clear Glass Jur

"1 Liter Clear Gloss Jar

Plastic Bay

Soit Tube Irass / Steel 7 Pasie

Tedlar Buys




m m ANALYTICA L 1214 STANISLAUS ST, FRESND, CA 93706
LABORATORIES [i559) 497-2888 « FAX (559) 497-2893 » www.bsklabs.com )
* Ruyuired Fields . Temp ﬂh
Chent/Compuny Name #; Reporr Aftention® - [ Fa -
S e -S5GG 0 POT-Ll§- S5

moooow:mm

TURLOCK ClI
226056

A B0 A 0 I

02/26/2009
TAT: Standard ;

. ! — M
¢ _.u ot Tuor Michelle, Ford Email : ANALYSIS REQUESTED
Addilten® City= Pip* Carbun Copies; (Cirele One} 7
IS 5. Brsaduwey St 2% Torlore C4 9IS SEQ | CDRS - FresnoCo EPA
Purjucl Tifurmation: PO Mermeed €0 Tulare Co
— ) . Other:
m.vn..f [ Vm—a i .N v Sty n._rr_ Ouotert <
o ' " ﬁ_. . . D : = E . HEGULATORY COMPLIANCE -
How would vou like your completed resubly sem? E-Mait FFax D0 LA Maoil Only- | Fleotranic Dat Trmsfers ¥ N f
n....___r._. Mame Printed ¢ Signatue” QC Request Resull Reyuest + Surcharpe System No.¥ g
lu.mnrjr.»lrau\ ST I g
STD Level TT | ST 5Day# 2Duy== 1 Duy=* )
RV e L ST T - : <
Mutrix Types: RSW- Raw Surface Water CFW— Chlorinuted Finished Water CW W Chlnrinsted Waste Water BW= HBottled Waler i
RGAW  Ruw ?..E::. Worer FW = Finished Water WW' = Waxie ﬁ::c_. SV - r.::._.. ﬁ.._:.._.. CF. Prinking Water SO = Solid M...uu(
Spmplel { #s - T v:E_:r c .._nqnun,__zFan._zcn.a- F Q.::Enu:m 4 vr::.: Dann eh
B’ Dt - T : i EIE SR
22501] 0935 | RS- Po e % .
Cnaroq {00y | R .Url,# Lfﬁ: tate. Wy Pl i
L-uv.....&a { eroy nﬂﬂru.fu.azj .”.P b muhﬁ.j..mhr ..vﬂ. g
- \ N " ]
: . \.\ N 5
. : i z.r, A
. .. I .// J )
- TS s
I ::::..:na aﬁ ?5:;_::.. am| Printed Nane) _uE:_...w:m Thne Tune Reccived by tSiggnature el Priot Nomey Compagty ’
ey irPﬂhL il e
NTY N o o { S O W Y Gk Q Totwe 20508 | Jngo
“Relinquinhed Iy ¢ {Sipmsiurs nnd 1 Nititie) Compaiy Lule Tinw n:::&:w
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Repeori# VODI150B

City of Turlock
156 S. Broadway, Ste 270
Turlock, CA 95380

1300 b

GeoAnalytical Laboratories, Inc.

{zryann Br. Twlozk, CA 95380 Phune (209) £69-DHG0  Fax (209) 668-55)6

crunll; tab.peo@attacl

Project: San Joaquin River Study-2

PO
CERTIFICATE OF ANALYSIS

Trate: 050509
Dale Rec'd:  04/1305

Date Sampled:  04/15/09

Sample [D: R3
Lab IB: VoD 1508-¢1 Time: 9:3%
Spmple Notes: Sampler: Jeonette White
plzihod RL MBL_ Analyie Resul Units Fhps Started  Balch ¥
g0 0440 Ha  Hiraleas N ND gl P1609 VODLUEE
440 HA  Mildleas ® . NB uz’L
513 LG Ma  Tolal ¥jeldahl lioogen 1.57 ml A2 YiRGe70
a . ? -~
[t o /ﬁeﬁl\
TR

- K ,-’;”‘T#“ 7
& _{_:/’:/"Z—z (z‘f’)
Cedsic Gregdfy —
Chemist

o

Donnka Keller
Laboratory Directoar

Centification # 2585




GeoAnalytical Laboratories, Inc,

2300 Maryenn Br. Terogk CA 35380 Phone {209} 662-0H0 Fax (209) 668-5516
emall: labgeo@att.oe
Repoet # VOD15068 Date: 04:18/09
City of Turlock Pruject: San Joaguin River Study-2 Date Rec'd: 04715409
156 S. Broadway, Ste 270
Turlock, CA 93380 ro#
Inorganic Chemistry - Quality Control
GeoAnalytical Laboratories, [nc,
Reperting Spke  Source HREC RPD

Analiie fesult (Jmit  nis Lavel Result  SGREC  Limits RED Limit Hates
Batch V000968 - NO PREDP Prepared & Analyzed: G4/E16/09
B O O L R ) e e e s . -
Niums as N KB 04 ml
Nirifeas M ND 400 wgll
LCS (Y0U0068-0SE) . -
Mitrate oy N n 144 mglL 2338 43 85-113
Nigrite ns N 34050 40wzl e 190 85
LCS Duy (VO00958-BSB 1) et s b s+ i ot e e
Nitratz i3 N 10 040 mel 215K 93 3-113 U3 19
Nitrits as & anea 460 unl KNI B3y e} 83113 ! 20
Matrix Spike (VOOU9G8-MS1y Source; ¥OR1314-03 —_ . S
Nitrate as N 8§11 040 mgl 2238 609 49 85115
Nitsite as N 1880 4 ugl 3049 NO 33 §3-1158
Matrix Spike Dup (VOO0768-M5D 1) Source: VODI514-03 L B
Nimaeas M 311 048 mal 2334 6.9 54 B5-§15 0.04 20
Nityife as N 2540 400 oel 1048 N0 83 85-115 0.1 20
Dafch VHIRY?0 - NO PREP Preparcd & Analyzed: $4/16/0%
Blank (VO00970-BLK §) . ]
Totwl Kjehfah] Nilmgen ND 1.0 mgl
LCS{VOODRT0-BSI) s —
Toral Ejehiahl Nitrogen 174 .00 mel. 2000 BT §0-121

Certification # 2585




GeoAnalytical Laboratories, Ine,
3300 Muyann D Turdock, CA 95380 Phonz (209) 669-0100 Fax (309) 668-8514
email: lab.geeTattnct

Report # VIDISUS Date: 04418409
City of Turlock Project: San Joaquin River Study-2 Dhate Red'd: 04715400
136 5. Broadway, Ste 270
Turlock, CA 95380 PO
Inarganic Chemisiry - Quality Conirot
GeoAnalytieal Loboratories, Ine.
Reporing Sjike Sanrce 5REC RPD
Anajete Resull Limit  Units Eevel Resulil  %REC  Limits orp Limit Hotes

Botch VOUOS70 - NO PREP

Prepared & Analyzed: 04/16/09

LCS Dup(¥000970-B5D1})

Tatal Kjeldah] Nitrugen 9.1 100 mel 3000 9t 80-120 9 19

Mutrix Spike (V000I70-MS1) e Bources ¥ODISOSO1

Totwal Kj#idzh] Nitmgen 194 L med. 2000 .57 9 BO-130

Mairix Spike Bup {V000970-M5D1) Source: YODIS08-01 — e e s e
143 L0 mzil 000 1.57 au BO-120 0.2 aa

Total Kjeldakl Nitrogen

Cenification ¥ 2383



GeoAnalytical Laboratories, Inc.
2300 Macyana D Turlock, TA 93380 fthone §209) 689-DIG0 Fox (209) 645-3316
email: JalngeoiEattaed

eportd YIDISNE Date: 041809
City of Turlock Project: San Joaquin River Study-2 Date Rec'd: 0415709
156 5. Broadway, Ste 270

Turlock, CA 93380 Pro#

Noles aid Definitions

NET Annlyte DETECTED
NG Analyee HOT DETECTED at oy sbove the reporiing tinit
Nit ot Bepartzd
dry Sample resulls reported on & dry weight basis
RED Relative Percent Pifference
"

Certification # 2385
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!_- 1414 Stanlslaus Street o

‘ Fresno, Callfornia 93706 BSK Submission Number: 2009041216
Analytical (559) 497-2888

Labolatome Fax (559) 485-6935

Lngmccr%glﬂ Joraturies

Michelle Ford
City of Turloek 04/28/2009

156 South Broadway Suite 270
Turlock, CA 95380-5123

Dear Michelle Ford,

Thank you for selecting BSK. Analytical Laboralories for your analytical testing needs. We have
prepared this report in response to your request for analytical services. Please find enclosed the
following sections for your complete laboratory report, cach uniquely paginated;

CASE NARRATIVE: An overview of the work performed.
CERTIFICATE OF ANALYSIS: Analytical resulis.
QUALITY CONTROL {QC) SUMMARY: QC supporting the results presented herein,
REPORT OF SAMPLE INTEGRITY
CHAIN OF CUSTODY FORM

Certification: BSK Analytical Laborataries certifies that the test results contained in this report meet all
requirements of the NELLAC Standards for applicable certified drinking water chemistry analyses under CA
NELAP Certificate #04227CA, CA-ELAP Certificate #1180, and Nevada Certificate #CA79. For all other
matrices and bacteriological analyses, this data package is in compliance with ELAP Standards for
applicable certified analyscs under CA-ELAP Certificate #1180, Any exceptions to applicable standards
have been noted in the case narrative. Please note that certifications are applicable only to tesis and/or
analytes specified on each, Certification information may be obtained by contacting the laboratory or
visiting our website at www.bsklabs.com, The results in this report pertain only to the samples tested in the
laboratory. This report shall not be reproduced, cxcepl in full, without written permission from BSK
Analytical Laboratories.

If additional clarification of any information is required, please contact your Client Services Representative,
Stacey Burmer, at (800) 877-8310 or (559} 497-2888.

BSK ANALYTICAL LABORATORIES



Case Narrative
BSK Submission Number: 2009041216

SAMPLE AND RECEIPT INFORMATION

'The sample(s) was received, prepared, and analyzed within the method specified holding times unless
otherwise noted on the Certificate of Analysis. Samples, when shipped, arrived within acceptable
temperature requirements of 0° to 6° Celsius unless otherwise nated on the Report o Sample Integrity.
Samples collested by BSK Analytical Laboratories were collected in accordance with the BSK Sampling
und Collection Standard Operating Procedures.

QUALITY CONTROL

All analytical quality controls are within established method criteria exeept when noted in the Quality Control
section or on the Certificate of Analysis, All positive results for EPA Methods 504.1, 502.2, and 524.2 require
the analysis of a Field Reagent Blank (FRB) to confirm that the results are not a contamination error from field
sampling sleps. If Field Reagent Blanks were not submiticd with the samples, this method requirement has not
been performed. OC samples may include analyles not requested in this submission.

SAMPLE RESULT INFORMATION

Samples are analyzed as received (wet weight basis) unlcss noted here. The resuits relate only to the
items tested. Any exceptions to be considered when evaluating these results are also listed here, if
applicable. Results contained in this package shall not be reproduced, except in full, without written
appraval of BSK Analytical Laboratories.

ORDER TEST ANALYTE COMMENT

S T RO I RSO R



1414 Stanisiaus Street
Fresno, California 93706

Analytical (559) 497-2888
Laboratones Fox (559) 485-6935

Engmcc:;gi’:bnmmnu, Certificate of Analysis

NELAP Certificate #04227CA

Michelle Ford ELAP Ceriificate #1180
City of Turlock

156 South Broadway Suite 270
Turlock, CA 95380-5123

BSK Submission #; 2009041216

BSK Sample ID #: 1106182 Report Jssue Date: 04/28/2009
Project 1D: Projest Desc:
Sublunission Comments:
Samiple Type: Liguid Date Smmpled:  04/15/2009
Sample Description: R-3 Time Snpled: 0935
Sample Comments: Date Reccived:  04/16/2009
Organics .

Prep Annlysis
Analyte Method Ruesult Units PQL Dilulivn DLR Date."l‘ime Date/Time
Bromodichlaromethane EFA 524.2Mod  ND ug/L 0.050 1 0.050 04/22/09 04/22/00
Bromuoiform EPA5242Mad - ND pe/L 0050 1 0.050 04/22/39 (4/22/09
Curbuntetrsehloride EPA514.3Mod  ND pefl. 0050 1 0.050 04/22/09 04/22/09
Chiorofarm EPAS242Mod  ND pgl  0.050 | 0.050 04/22/09 04/22/09
Dibromochloromethane EPA 5242Mad  ND pe/L 0.050 1 0.050 04/22/09 04722700
Surrnga te

4-BromeNuorobenzens EPA 524.2Mod 90 % Rec | N/A 04/22/09 oarze



. 3 _
b 1414 Stanlslaus Street
Fresno, California 23706

Analytical (559) 497-2888
Laboratories |Fax({559) 485-6935

Engincerg&laboratories

Certificate of Analysis
NELAP Certifieate #04227CA
Michelle Ford , ELAP Certificate #1180
City of Turlock

156 South Broadway Suite 270

Turlock, CA 95380-5123

BSK Submission #: 2009041216

BSK Sample JD #: 1106183 Report Issue Date; 04/28/2009
Project I Projeet Desc:
Suhmission Comnments:
Sample Type: Liquid Date Sampled: 04/15/2009
Sample Description: Blank ‘Time Sampled: (940
Sample Comments: Duse Reocived: 04/16/2009
Organics
Prep Analysis

Anulyte Method Result Ualis PQL Dilution DLR Date/Time Date/Time
Bremodichlormmethane EPA 5242Mod  ND ug/L 0050 1 0.050 04/22/09 04/22/09
Bromoform EPA 524.2Mod  NIY pa/l noso 1 0.050 04/22/09 04/22/09
Carbantetrachloride EPA 5242Mod  ND pe/l 0.050 [ 3.050 04/22/09 04/22/09
Chloroform EPAS5242Mad  ND pe/L 0.05¢ ! 0.050 04/22/09 (4/22/09
Dibromochloromethane EPA5242Mod  ND pe/L 0.050 1 0,050 04/22)09 04/22/09

" Surrogate

FBromotlsomberme T EpASIaAMed 81 %Res 1 WA 04208 o4zie



2009041216  04/16/2009

Samp]e Integrlt}/ pg_& 2 of — Z TURLOCK CI  TAT: Standard
416061

SR-FL-0002:02 BSK Botties (Te9) No N DRSO

Soz (A) 16oz{B) 320z(C)  Amber Glass (AG) .

Container(s) R Recewed | | 7

“Bact] Naa850;

None(p) e
Blu- (_up

LS80y (p)—?clluw Cap
NaOHip). Tt
Other: _
“Dissolved Oxygen 300im):

250ml{AG) None .+ ey
250ml (AG) H,S0,COD Vel L
25 0ml(AG) NaaSi0y a5, 547 DeLme
250m! (AG) Na,8,0:+ MCAA 531,1 D e
250ml(AG)NH,CI 552 TwieLbe
250ml (AG) EDA DBP Bewn ke
250miTAGH.Other™

B00ml (AG)None & in o ol
500m1 (AG) sz‘,(_)_,' TPH Dl(.se! e T

i L!ter (AG) Nm:u:

.1 ther (AG) HzSOq

::‘ ’O&é"“"‘hllciw L.nb:l :M N R

1 Liter (A(GG) NasS,04

- I Liter (P Na;S:05+ FLS0, . 349"

548/52.Df521 T T aa—

1 Liter (AG) NaOH+ZnAc Sulﬁdu

1 Litet.(AG) Acorbic/EDTA/Rot Citrate 527 9313kl -

1 Liter (AG) CuSO4/Trzma 529 Tarqenia LIkl

I'Liter (AG) Na,S05 / HCL 1525 UCMR ™ Wgor e T20e]-

1 Liter (A(J) Ammnmum Chloride 535 P"“’l”-“h"_ ,

'40m1 VOA Vial Clear — HCL

40mFVOA Vial Amber =NasSi05 -

40ml VOA Viai Clear — None

| 40m] VOA Vial Clgar< NasSi0; * 5045305, -

40mi VOA Vial Clear — FhPQ,

_(_.]ther:

Asbestos 320z P[as‘tic/Foii' —

Radiological  GA /.GB: (% Gal Plastic). -

| Radiological 226 / 228 (32 oz p[astlcN BSK)

| Radon 200m] Clear g:)

| Low Level Hp/Metals Doublc B-lggxe

“THM-FP 4-40ml VOA None’

250 Cloar Glass Jar ~ 7] T
500 Clear Glass Jar ' !,

-1 Liter Clear Glass Jar . - - e L WA
| Plastic Bag Y| .
Soil Tube _ Brass / Steel - / Plastic - B

| Tediar Baps




2009041216 04/16/2009
~7? TURLOCK CI  TAT: Standard
416061
LARRY WALKER ASSOCIATES 707 FOURTH STREET. DAVIS, CA 65616 TEL O OAE L W O
CHAIN-OF-CUSTODY RECORD DATE: Lab ID:
DESTINATION LAB: BSK Labs LARR Y REQUESTED ANALYSIS
WALKER
ADDRESS: 1414 Stanislaus -
Fresno, CA 93706 m =
3w
PHONE; 800.877.8310 2T
FAX: 2 22
SAMPLED BY: L.Por._)b...m#mk ﬁ.rzv_).“...wm\ m m W.u
Pl
WA TASK MANAGER:|Brian Laurenson ASSOCIATES 28
LWA PROJECT MANAGER:|Brian Laurenson g2%
L T I e S5 E
. — mm?n_m .m,mn._u_m m m m
Client Sample ID Date Time Matrix Type Pres, .nm W m . NOTES
1|R3 4152009 0925 |W 3VOA Wy | X |[JOLE(§eS  |Extra volume provided
2{Blank 415/2009) (0yq IW 3VOA |Hey X A (Y2
3
4 i N
5 ~
2] /:!.r
7 —~ —
8
9
SENDER COMMENTS: RELIQUINSHED BY
Report all constituents to MDL of 0.05 pg/L using SIM Signature: Sempcft B L e
Print:| a e dte. R, WW L
Company:|{ Gty 8, Turdutk
Date:{%sotTime: 920
LABORATORY COMMENTS: RECEIVED BY [2]
Signature: \&\\
Pint| e 27
Company:| ' (§Z7.
Date:[J//( fime: (1 29
A



\ 2009041216  04/16/2009
Sample Integrity Pg._of (& C. TURLOCK CI  TAT: Standard _

. 416061
Date Received [,{ ( ¢ ( COT O O S A

Section 1- Sampled Same Day
(/"‘SWIn SIVC  BS L/o.l—ricr Transpo “Jce Chest Box Hand

'~

Has chilling process begun? Y N Samples Rece:'(rcd: Chilledto Touch / Ambient / Onlce

Section 2- Sampled Previously
Sample Transport: CAQO @ SIV(C  Walk-ln  BSK-Couriecr GSO  Fed Exp. Other

No. CoalersfIce Chests: t Temperature(s):

Was Temperature In Range (Y ]Q N Received On Ice: Wwet  (Blug
Describe Lype of packing materials: @T_a'r) Packing Peanuts Paper  Other:

Were ice chest cuslody seals present?  —— N Intact: Y N
Section 3- COC Inio. Complered Info From Complered info From
: Yes No Cantainer Yes No  Conlainer
Was COC Received —— Analysis Requested ™~
Date Sampled ' —_— Any hold imes less than 72hr —
Time Samplad — Client Name —
Sample ID Address —_
| Spccial Storage/Handling Ins. il o Telephone # —
Section 4- Boltles f Analysis Yes No N/A Comment
Did all bottles arxive unbroken and intact?: —
Were bottle custody seals present? —
Were bottle custody secals intact? —
Did all bottle labeis agree with COC?. i N
Were correct containers used for the tesis requested?: ——
Were correct preservalions used for the tests requested?: ——
Was a sufficient amount of sample sent for tests indicated?: —
Were bubbles present in VOA Vials?: (Volatile Methods Only) ———
Were Ascorbic Acid Bottles received with the VOAs -

Section 5- Comments / Discrepancies

Sample(s) Split/Preserve; Ycs ‘Noi Container: Preservation: Init.:

Was Client Service Rep. notified of discrepancies:  Yes No ﬁ/\\ 1 CSRe Notified By:
Explanations / Commenls vl

Report Comment Entered:

g Labels checked by:

SR-FL-0002-02 Labeled by: A
Eq®, IBND



